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-to TUPlott* parls in moh q«u»tl-ll«« «• to I M T * ia»«otiei4al atltoB mtm 
lm«m M "^rstanio iafl«9Moi<l«a" (M«ytlB» 1947)* I f f i l lw ( l 9 3 ^ iaT«|-UA 
%km t « m "Z»tt«r» nimrapl* d* Pfl«Bs«% ^'*^ SoJumdwr (1947^ «all.iHl ikmm 
miaathmam^mLiKL^ iftswUdloid*** S»IM atttdboni iMor* al io xwfaavad te %hmi 
* • tAa ibf :^ . Vitt -^a taxn "atsrataala" haa ^•«n u l t i l y aMMptad* 
SiAu* I936f «h«i uliaat gsaaa oa atl«Bifm»iia aoHa naa abaan 
ta ba taada ta apliidte (ftif4»Kunrar aad Paa% i93<f9 ^9 aoMigp'k af igraliaBia 
piaparttaa af aA«idtoM aat^ Kraada ava iounau Hm 9iikmt amUMrm maH aa 
ap«9r*3P (X94l)f Binaatti and KartiB (194B) hava aaqploipad Uta iqrataiaa 
affaat af a(i3l«iim acnpamida* Itevid and CMurdiaax* {1933) toami a7«1><M>&« 
pnparUaa af aadlm jQliiaiaaaatala whiali haa 1»««K idm'tlftad aa aataml 
taadLa ia Ifea Oiftlftaiup ]Aaat» mt lUf f t l i iW JTIlffliit (Bippaapf 1953}* 
SMranrwe^  nAth liia diaaav«qr ^ Salumdwp il9€f^) mmummixkg ik» tQratan&a 
IttaaaldaidiA pxap«rti«i af aartaia orffaaapJia^plKixtta a«MMpatta4a» taviac 
tka i r aaoMitiia'lliNa of mbatwaaa M&atad ta wue gaaMi t M a f l iAd af 
laaaat awtzal baaana of pxaatlaol iiq^rtaoaa* TIMAT diaaofaglaa laolttda 
tha i^nrt a^cuu^lMiilpliavaa iaaaatlalda (HIBP}^ tJSui f&vat a&da>aaapa 
avfttiepteqphaxtta iaaaatiaida (paanatliiea)» ^Jm f l n r t ax«tBi<i^ txnly 
iOrataoia iaaaetl<^do (Selivad«a}» « d tha f l iw t w9»gAltlo& a f tita 
paaa lHl i t iaa lalun«ftt in tbla aarataado aatlaa* 
Bippo* (193^) a laaal f l« l ajrataala laaaa-ttoidaa late tiuraa 
exeiipa aaaeyding to thaiv daaoapoaltloa ai t lda tka plaat i ( i ) imaaatiaidaa 
itkitk ata atalAa dayiaic ikdLr Mitira •ajaum i a tlM plaat mg* ail«aia«t 
( l l ) aaapaoada whlak aftwr abaaaptiaa aoid txiaaiAaoatieii a t * p«aa«it ta 
«-! iMt f t 9S p«7 ««rl is Ibdlv oiigiiittl item aii4 M ^ • « ia««(i1d«ld*« 
«&-tU ttMjr ami <l««oa|>o»«d V t l i * pXanlia* Tli*s« mv oall«di «i4oi7ti« 
iBaMti«ld«« Sce^  3«lu»<taB and Haa«n«| ( i l l ) lB««etioid*a «M«li av« 
abaoybadt txvnui.eoa'lad an^ bafbXNi th«^ ara daeoi^oaadt awt Itra&n^ttjrtaA 
part ia l ly «v «hel.l7 tnto oifa«r tezio aabataaeaa whioh alao a«t aa iaaaett* 
eldaa* fhmtf a n taxead aa attdowrtatoaeia a«g. ^atom 
Haajr «fMq>«uate «l-lb igratwdo propartLaa aira k&otn aad i t 
«l^aa«« p»1»a)Aa tliat «9gr inaaatiaida whloli i a •Bffiaian'yijr «Btax> 
aalntaa a&d alealayLa may paummm mm* dapraa of (sratvi^a aeticoi. Za 
faat alMiat a l l osgmio ittaaotiaidaa ara aapaUa of p«Baikxs%ing ia-la 
plast tiaaaaa aad affaotiTa igrataBio ae-tioa ia %h»rt1t9r9 a BaMar of 
doffraa zatliar tban a apaatfio pxeparlgr* 
i l l Iha lil^ vaa Bu^er g>ott|>a of oi^|a»lo inaaotiaidaa 'ris« 
Oygaaoetaloziaiat Oxgaaaplio^pfaa'laa and CarlMMaitaa ax« x«|>ertad to %% 
karlBff aoaa flgratamlo pxapartiaa* 
Tlsa balogan dttslvatiiraa of tha allpkaHo ItardireoaiE e^aa 
(OfgMioolilevitta) as* t»m toado to inaaotof KLozoovgaaianWf and plaata 
than tha pavant J^dvoearlMma* 
itoyk ^ ABdairaoa (1998)» Factor at a * ( l 9 5 ^ t UaJitanataia 
Cl99?t 19^ ) «»d X.iolit«aataiJi and Sohula (19^ ) ladioata tlmt O B I / aiaitta 
oonawitvatioaa of exv<»o<^oxiiBia iaaaatiaidaa ara lilnAjr <to ba tMni^aaa-
tad to tha aaxial paita of tba axopa gxoving ia aoila coatalnlag x«id,dttaa 
at tlia lardLa fleaad ia mmM,* aoUa ia ]te«iaBd ( ^ M M M ^ ^ j | j j ^ 1 9 ^ } * 
Tlia pyoVLin of iQ)tal(» of raaiiaaa ttom a«fttaiyUQ»tad aoil i a 
of iatavaat ia valatioa to xoat ovapa. Tandara aad laa^aba (19$3) 
iadioatad tha tsaaalooatioa aad par^atwaa nf vaaidaaa of IfflVf ISOy 
toxaiphmft eltlox'd«B*» Adxin a&A diiddsia in potato and Z.i<»ht«ti«t«lit 
(1959) oH«rv«d higkcr ooneflBtvatloa of lindano ia tho podl than Im 
•oi l fAmk oanroia w«x« STOIA ia a a i l t IOMB. 
John {1966) foimd BHC aloas id'ttx 9%hmr OTipmopimKphatm 
iaoootieidoo, to bo offootHro la eoatrolliag ^fBM,1f^lU WP* «*»•» 
appliod «Lthor a« aelX troatxaoato or aa fo l iar «g>m3ra« Bloo mtleor 
i^plloatloa of 8«ridol (oarlnaxgrl 4 por e w t 0 •«• lladoao 4 pov o«it O) 
liaa boiB ad^tod aa atflodard pnot ioo to ooatxoi loaflhe^pov aad atwi 
baror la aoao oeuatxioa (Fatliale, 19^)* l^phadLa haa tioM laid oa 
gsaaalar jqpplloa-Uoa of oax^axTl aad lladaao (Caatide oad Xbi^t 
XiDTltvadkiy 1967 and Sxihamn aad (hatfy 1974) to tha soot aoao of -ttio 
«loo plaat for tho ooatxol of xloo poata* 
Man/ major ladaatzial pro#tota havo hmm dwroli^ad twom 
tlio ox)saaoplK»qpl»xtta eot^ poaada* Moat of tho igratoralo eea^imda ara 
MMOto orgMilo dorlvstlToa of phoaphorle or of Hilt^hoapherlo aald 
aators* 
aHaoa BnrdoXiaryor aad Pooa dlaoovorod la 1914 ihat 
ayatiodo laBoetloldoa earn tak«i up by ih9 xootat I t hao bo«i Taxi^l^d 
with othor ooapouada bgr sumy o'^ora aotalsiLjr Baaaatt jf| j]^. (I94i^) t 
Martla (1949)» Blppor j l A * (1990) «to. Barld (l95l) p«miahad 
quaatltatlTo data for Sehradaa (OetanothTl pyrephoophoiamldo) ftor 
baaa plaat (for Viaekfly) aad Hotoalf aad Marah (l9Sa) i&v oltitta 
troaa (fer rod odto «ad graonhoaao thiipa) both ualag radlotsaoar 
Mthod. S la l lady Woat (l9Sl)» Vlehal (i952) mA Baaaa j | jL* ( l95t) 
roportad tho uptako of Saaano bgr tho xoota of tho wiooa troo and 
obtalaad aa aoroiOLlflat ooatrol of tho aoaly bagf Paaadoaoaaaia filial a^ala 
Lalag. 
^oltt {1966) T^^r%0i pliex»%« aad aiiB«oxoa -to tMr «tflo*olotta 
as «oiI tiraatfflMlis and foXlai* apnors for th« oontzcO. of ISffpi^'lft'lije 
•irp* PlKirat* «aa alao Oj^iod to tJbs root aono of tho xioa pXant for 
tho ooatroX of rl«« poata (Caatcdo and SoTlt Kb-vitvadhl, 3.967 a»d 
Sriliaraa and QaxB* 1974)* 1?^ tqptakOf traaatooatioa and affaotivaaaas 
of flwaooxotephoa oad diorotoplioa aeoiaat iwtl^a Jaaaid» iBSSidUyi 
(JmSUtt) daraataaa Blat# mm atudlad ^ BhatnagKT «nd Agxamk (1^75) 
1& (Pttaa SiOLaotloa.15) variatar of aottoa. 
Bari^atiTaa of aaxtNuaio aold ara ntdfllT' uaad aa ohanelodL 
affinta tor pimii psoli^ltion* Oaly tha aatara of lI»alkgrloajrliaiad.a aolda 
hac99 taaaotiaida]. pmpaartlai^ tha Inaaetleidal ao^Tl-kjr of aatara of 
H-az7loar)>«alo aoida i s all#i'fc« All tha laaaotlaidal aatara of N-> 
alkarloarbanle aeida eanao ialULbltloa of ohollnaataraaa* 
nia Halogioal ^ffaota of earbafltata awra apaooflRlaad feyr 
Sal war (1913)» Stadaaa { l 9 3 4 md StadnaD and Bi^ar (192S0* inL«anaim 
(19SI>)« Wiaanana j l j|.» (1919.) ^rmthaalaad oaa of tha f&rat batare-
ogr^io oarbaaata iaaaoti^daa» l-p^Niji*>» %^fwmwKA.jfi ir^lC-
dlaatbja eaxbanttta* Otb«p amaega ba laaaatioidaaL* 
Kcdbaata g^ A* (^954) invaatlgatad UO. aatiidty of a 
•ariaty of giibatitutad pbanyl aarbamataa and in partieular diovad 
tbat tba K->aathjrieax4»aiaataa aadiitettad mmximm tesdloilgr* Za aaoaaadia# 
7(Mxw, tba bxoad iaaaat aativitgr and aoMieaio potiaitial wmf9 darfaiapad 
aa daaovibad bgr Paknto (19^)» Mataalf (19^)* 0«Bii«i and MattJ^aa* 
(19^) aad Caaida (19^5). 
3BIM of Ifea poptdar aarbwMta inaae'tti^daa mim HapiMtlgd 
lUaiatbjlearbaMle aaid wammlj kaoan aa aarbaqrl or SmiMf %>^ 
SUiatbarl-dlbi'diaraaofaiayl H,lt»dlaatb9iaaibaaata (diaotoi^i 
5 
GarbsxTi i^« a bzead ^paetnua of iasMtioiddL aoHTllgr and 
l»w •aanallaa -toxiellBr (Saspiaa jj^ ^^m 1957) • XLihwx^ X% baa m^m 
rai^dnaL toxloi1|'» I t l a a ^ ^ a r atorad IA tha fat mut l a aaoratad ia 
tha Milk af daixgr aatHa ((^rsisee J i ji^ ,** 19^)» whiab paxnlta i t a 
a^pliea'U.oa on adilflLa aiapa and o& floddan* S«rtdk4.t a aMiHttatLoB 
of a aav^anata-earbaxgri aad «B orgaaooUovlaa-lladaaa iaaaatio&daa 
ia tiw fonailatiea of 4 • 4 por ewa.% gn»tilaa» waa aaidliar aaad oa 
«Lea»mi1iar airpllaatioa imd adaptad aa a atMsdaxd pxwotiea to oeatzfA 
laafiaappar aad atMt bojpar in aona oouatriaa (PatiiBk» I960* I t waa 
alao a|>pliad both aa miX tx>«atB«Dtaf aa w«il aa ftoliav ^pmya tar 
tha oontxol of yaphptattjae i^« (Jataa* 19^) and 'to tha xoot aoaa fttr 
tha oeatxol of yiea paata (Omtola aad Xbflt StiTltv-adhlt 19^7 and 
Sviharaa aad Oai^ 197^ • Aaothar pataatial iaaaatialda» eox^aofavaa 
pxoTad to ba affaotiva in aoatroliiag yaahetattijt TJyaaaaaiai (mataat) 
whm qypliad to atwdiBg watar (Koloda j | jL*» 19^) $ «^«n uaad la 
aaad traatnaat aad aa p»itx<uiapl«it aaak (Mitea jfl j | ^ 1970) aad n^aa 
as>pllad to tha xoot ooaa of tha vlaa plaat (Baallag» 197D «id Sxihaxaa 
aad Oaisi 1974) • BhalmaffBv » d AgmwdL (1975) atudlad tha t^ t^idcay 
tvaaalooatlcn aad afTaetlvaaaaa of aarhoftezma agalaat aattoa JIaaald* 
Jmaaasoi WMMUM taiataat* 
Baaida diffai«nt aa-tiioda of iaaaatlc^da ap^laatloa l i k a 
fo l iar qjrajray baik a^^loatlcaiy txuak iaplaatatloB* aaad ts>aataioBt 
ata«> tha abil i ty of plaata to tmaalaaata nQrataeda laaaotialdMi fvoM 
%hm roots has b««a aaqoloitod as soil traattamt for inaaot oontsol 
baottisa (a) a loagar paz^atfDea of thm mratinio affaot i s obrtalaad 
thaa with aay othar mathodl| (b) oartain ajrstmio inaaatioidaa of far 
aooXogioal asHaetivitgr vrialla fbliar applioatlou laavaa than iioaa«iL«etiTa 
(Mppar j l i^ .,|» 1931.) f (o) i t ia paaaiUa to traat plaata bafora thay 
bava a l o t of Xaaff at a tina «h«a tba aairfaeaa ahieb oould aboerb tba 
ajrataoilo ara ooafinad to tho ataai (ataxy* 1955) aB<i ( ^ aeuta toado 
basavda daring aepplieatiou ara raduoad aa tho atocaiaatiozi of tha l iquid 
ia ttroidad (%iadlor» 1935) • 
Aa rie* ]plaiit ia grana uador tha atadUaquai^e eoaditioa» 
anphaaia haa baw la id oa grwalar applioatiwt of phorttta» oavbaxyl 
aad liadaaa (Cantalo aad Bbvit Kbrittradhif 19^7) t oarbofus^u (BoicLiagf 
2>970)» pborata» earbofaraa aad aorLdol (sxibaxnua aad Oargf 1974) ^ 
tha root waa of "ttia xioa plant for tha ooatrtd of vioa paata* 
Edrstaaie laaaetioidaa abiok a:ra abaorbad bj* tha roota g«t 
traaiilMirtad to othar parks of tha plwit gxowing abaira tha gxeuad 
thxottgh tha traaiplratloa straan ia agrlan •aaaiB.s to tha ihoot aada 
aad laairaa ia tha weaokme ainilar to tha uptaka of aatzisBit a«il.ta« 
Cirenlar applioatioa of tha aoil<-root» erowi or atsn iMipa ia traa*-
looatioa of iaaoetiaidas to al l aorial parta of tha plaat (Boad» 1953 
aad Haaaa j£| af«« 1955)* 7ha halogwa iaoraaaa tha iaa«otioidal aotivilgr 
of Hjrdrooarboaa in tha aaeandiag erdor Cl* Br* aad !• Itt,flttbatitut«d 
hal»ffsaa ara U»T» aotiva thaA noaoaabstitutaa* 
Liadaa* paiaooiag pre load sarkad atiaaulattoa ef tha 
raopiratiea ia 0]eyaa<;^ MlU8 aariaamattaia (Lord* 194^)* a in i lax i j «dMa 
lnt«« MKt of liadaaa ma iaiaotad iato tha body of ihm Qaxnan Ooekyoaoliy 
BLatalla ifWMiftliya l>,, an ian«dia1i« iBozvas* In T9i^iw,^w »i1)* «»• 
o)>a«yr«d in it vhieh vaaobttd flT« tla** th* iwmal i d ^ r <to a^Umt** 
turlBff -th« p«riod of (s>aiWi« md aloaiy dlMiLlaact «« pantlysla oatfiad* 
Lindaa. iniaotad i a ^ Pa^t^lanata jH|S£jyGaM ( U ) at lOo'/s rmA U t m . 
affaot on tiia mt t of haaxii baat IM-I pxoduead an irvagolavil^r ia pulaa-
tlon (Ovaay and BIO«B» 19SL)* Bot (l952) haa a^ iotin Kliat lindaaay tmllka 
DDf« haa no atlaulatiag itffaet en ootor narraa of P,i^ yi3|al,ft^ ata ffffj^^an^ 
( U ) or a o n n y M l t e ^ l f t .fiyltoftfftlMtfif (><«i«*)# ^ t appaawi to bar* 
a ewitraXisad aotieii on the giuiglla and fqfdLwm tlui pi«a«B«« of aa 
imaaot vaflax aio fl»r tiia pi«dao'Uoa of tranomi and tNdtaiilag* TolMlaa 
J i JL* (194^ >w^ atadiad the effeot of Xlndaae ;^laoaiag on tha 
aealgrl ehollae oeataat of tlie •aatml aoyre «oa?d o^ Zs, MUSAMSSM. CZ**) 
and have found a daflaita Inoyaaae la the px«atxmta ataga of paiamtiag 
fVDB a noxaai of iB'/^g of oo9d to Sf'/g tor the pfiaoaod soaoh. Biff 
polaMilag rawlta ia a aiRdlar iaei«aaa to ateut 100V« ^^ ooxit* l o t 
(19^) fxea the vagal ta of Meaaaar taehalqaaa adtlk tlM toii««fl7# haa 
eoaeludad that llndsia i s eaxvlad thxettfljhottt thm bodiaa of Qajl^^'o^^ 
f i y l t o t f P W i (Vaiiii) mA ZM, WttaWftft C *^) pvinaxilr ia the haanolTi^h 
and aeeoadavily in the aasra tia«tta» aad that the mataxlal i a aliadaatad 
^ the fflalpiishiaa taba«« 
Bolh orflfMftoplioaphataa aad oarhaaataa ax*a tojla Igr thi^v 
iatarfavaaoe ia the aoxnal ajnu^tio tmnaiaiaaloa of the aayra iapnlaaa* 
Siagh (1973) ooapiliNi the work oa aode of aetimi of ergaaopho^hataa 
and eartoamatea* 
Aaoovdiag to hin teado phe^phovia aad oarhasle aald aatara 
after pmetratiag iaaide the hedjr of iaaaet raaah the d^eliaargio aita 
aad iahihit aaeVl ohollneatavaaa llgr t&ooleiag i t a aativa a&tiw whiah 
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ttr* r«qpeBid-1il.« i^r t&« hjrdixol/sia of Him natural flabstvali* aoorty-
lobAlia*. fb« fto«t^ol»lia««t«ra«« lahiHtioa tima laad to an 
aaeunnlatloa of adotjilolioXlao at nazva rnddLaga, whloh oattaaa dlaxuptioB 
of ttarrotta aotlTitsr vaaulting in iocoltatloaf pazwiljraia and n.&all3r 
daatlu 
?IM tta« of ayatamio inaaotloidaa for tha (Kmtxol of laaaeta 
faadiag «i "t^ o foliaga of xiea oxop la baaoBlag ii|>ortattt» Tka pz*aoti«i 
of lixeadoaatlng gnumlaa of aavidol (oarltexyl 4 pov oant Q 4- Xiadana 
4 par eaat Q) (Patiiaic» 1 9 ^ • phorata (John, 1^6^ Pa^baisv 19^7) aad 
oarlieltoraa (KaHod* j l idi«.» 19<^ «»d Pathakt I9t0) "*» paddjr wktar at 
dlffartett gmwik ataff«a of tha riaa pi sat for tha eontrol of riea 
paata partloulaily Qvm laafhoppar, StB^fftfy^ nmmm» (Bl«tattt) 
and Brown plant Ikoi^ arf y^aaarrata JjDtffiESUI SI^ X* i s Iboeoialng ooawon. 
But dna to vlBda and a ir ourrtntay tha gruiulaa drift In tha paddjr 
fi«(Ld> oauaaa unaran diatvitmtloa of inaaetleldaa* For aptdMom 
ttptfltka and tranaLeoatloa of Inaao-^eldaat tha soot ooratan of tha 
plant ahottld ba in oontaot with tha inaaotloidaa (HitohalXy X9SS>)* 
Tha io^ortanoa of pXaoaraaat of grauolaa in tha vieinitjr of tha root 
aona of tha riaa plant for tha aoatroX of i t a paata haa '^•vn danonatra-
tad bj Pathak, X9^t Oantiio JJUA,** X967y Boaling, X97O1 Srlhantt 
and Qmvgt X974 and Pathak jr| ji],^^ X974« Aa aaahy kaoiAadfO aiNmt 
tha Mvanant of inaaotioida through aoiX la rmwy aaa«tiaX for i t a 
propar diotribuidon and aptaka bgr tha pXant root a* Tha aovanant of 
diaainon in aoll and natar m^ui atudiod bgr Pathak (X9^) bgr «s>pXjiBg 
tha granuXaa to raatriotad ar«i in tha aontra of tha xioa fl<d.d pXot^ 
whila tha lataraX aovanaat of oaz^fUrsn appliad to fXoodad riaa 
p l w t waa aotad bgr BotAing (X970)« Hewtnrart lafbsnatSjm ragardlag 
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th« iaoT«ni«ii-t of laaiseltloidcs likm phexvis** oaz^fuxras and swidid 
«&d th«lr uptake ^ 1^« xio« plant i a laeldBg* Th«r«ftov«y the 
pr«««At studiaa wr* xmimrtatkm to dataxaiaa tha uptake and laoviaieDta 
of tluiaa lasaotiaidas in Xatei^ and dia@»aal dlraetloAS tiader flooded 
and aotti-flooded aoJJ. oonditie&a* laroatiga^oas were alao oo&dnoted 
to ai^dy the i^te of x«tfltition of oazbofBraa* phoxate and oazbaxg^ 
4 par aeat •¥ lladeaia 4 p^r o«Bt applied to fleedod xioe plants under 
^aaabottae ooaditiona* As moh the etudiea h&re a beadag n^fm 
ahaoxptioat vqptalcet traaalooatiOtt «ad diaaipatioB nmtea of tha 
iaaaotieidea fx«n aoii» nater and the plant a. 7he praa«noe of texio 
quantitlea of Inaaetieid^a ia sloe plant, aoil and flood watwr ima 
reeorded on the baaia of norkaliisyr of green laaf»hoppen Henhotfttlac 
•ir^aaattff (OtatttBt) tme«A on the tnaqplaata. 
B«na«tt (1949) d«n&«Kl a ^atanlo ia«MMoi(i« a« a 
Mubstaee* whloh ia abaorbad abd tvaaalooaliad to othar paarta of Hia 
plantf tlwa randszlBg uatraatad araaa laaaettoidal* 
Tttl-ten and Maaam (1937) pxodnoad tha f i r s t «rid«aaa for 
abaexptioa and tra&aLooa'llcm of a Imllqr laaaelsioldal nolao^a feraidiB 
to tha pXaaty wh« tii«Qr fbund that darrla Mppliad to tha f lrat tae 
laaraa of baaa planta radaead tha attaok hj tha Hasdlaaa hmm. htilllm 
OB laaTaa aubaaquaatiy preload* 
Many «E)a^unda wltli mratanie pn^artlaa ara tooan and I t 
appaara probata.a tliat aajr iaaaotlelda whloh la aiifflalwei-^jr watar 
•oluhia and atala^ La nay peaaaaa aoma d^gr— of lyrataaie aetioa. Xn 
faot, alBioat all oT&mie Inaaetieldaa ara oc^abLa of panatratiag 
Into pXctfit tlaauaa aad ffiffao'Uva ioratamlo aotioa la tharwfora m 
gmttar of d^raa rathar than a apaalfle prapartgr (Btppar^ 1959)* 
Thua Sohradaa aad Ma (dinatha^aMiae) flmtrephaaphata (1S?I*0) ara 
mttar miaalUla, udMraaa pa»ifo»»& (a ^rataale) la anlit^a to 0«a4 
par o«et aad parathlatt {nxm 19'atanla) la aoIaUa vwHj ahmtt 0*^24 
par aaat (wUllaftat 3L9ISl)« Slnllaidy tha t h i ^ laonar of Sljratea^ 
(a Tarr affaotLra ^jratamlo) l a aoluhla to ahaut 0*a par ««it and tha 
thlaa« laoaer (a waak aerataodo) to about 0*005 to 0«0a par oaa-t 
(Bippar, 1953 aad Sohradar^ 195a)* 
Aaoording to Hataalf (195< )^ tha ooatrolliag pxopattlas 
of ajratanle aotloa ^ppaar to ba t (a) aufflalaut aatar aol^blXlV 
to anabla tha ooapa«uid to laofa In tha plant aapt (b) abHiti' to 
n 
p«a«tr«t« iaio plaxi-l throoglst soots* Iwer^m aad m%m&$ (e) mfftolifit 
stabllltar in th« plant o^rixoaawat to «&&%!• th« oystaraio eonpetiBd 
to 9xmrt th« 7«|ulr«dl dttg^i* of srooldiiial iaaoetieidal setLoa* 
Btnn«tt (1951) aXoo d*ao»i1^ «<l l&it • f l le imoy of a aQrst«i!iio i&a«otlol<l« 
to bo dopaadflut oa tho aeti^o partielpatloa of -^m plaat i s tlmw aain 
pzeeoasooi aaffi«3.7 ^miBpM.on§ tzttaalooatlon sad dotexlfloatloay wbovo 
abaexptioB vof«r« to ponotmtioa of tho o«ll mombssao 1^ tho iaaoetl-
old** trtt&ad.ooatioa to aiov«Bi«ta fxom &AI i» eall. aad datosdfioatloa 
to tux Botfaoda aEio«mat«r«d ia tha jf^aoral of ^3de aatozl^d, fxoB -ttia 
pieat* 
%taktt iamalvHis theaa phaaoiBMa that aeooaat t@v tlia 
iwTflnaat of a^ataE i^oa fxoa tho poiata of appllostioa -to -iio aoil or 
ple»t lato tho aitoa wimv^ r»mmXAT txaaai^rt ia t&o pitloara ox* agrlaot 
i a laitiatod* Ha&y raothoda of asrataoio laaaotloida i^iioatlcMft aad 
ooasaqBiat2,7 thm «usitaMIi% of tho Taxioua pliwt mrS^mm i^T ik» 
abaexptioa «&d tq t^ako of e^etlim^om h«ro IMMU mapSaaMai%td» 
fh» mala pmotloal advaatago of ahaoxptioa of iaaooMoidaa 
"by aooda ia tiiat pxotootloa a^tiaat iaaoot attaote i l al^vdod duxlatf 
tho laportaat aaodliag arlag^ Howovov for offootivo abii»ij^ti(»ft aad 
uptako idtio aoad mat ho of largor idlao to ahaorh auffittloat poatioid* 
to protoet tho rotpiltaat plaat. 
ITT M SSL" i^9^) ^ ^ iwyno prailimiaa:^ tnrta oa aood 
traatmwta ia whioh oottoa aaoda woiro aoakod fov too hoara in wator 
eoataiaiag 0« 5* 1 a&d 2 p«r oiat oolumdaat dx»ia«l aad ^anodiatiiy 
p:^aatod ia aaad* 7ho plaata W9* ttpxootod 6f 13 aad 35 dfl^ a l a tor 
3.a 
«ad inftaittd wi1& BdLtmn emd iQ>liideki A^oo»pl•t9 ki l l ef both mia 
oHaiaad vdth all thm tr«a'to«&1ia« 
Chao (19S)^ ) ftoimd th&lt plants of mt-^&f pm>$ vasioua 
Waaa «uid aasturlium gxo i^i fvom •••d^ aoaksd in «G&tt1i40ns of «oknidaa 
wazii Mttoooasfkilly pretootod &&aXnut attaolcs lir opMda and ;r«d apldar 
a^ta fo? upto 5D dayat asd tmoni l ly tha paxiod of pspe-lM'^ Loit f^sriad 
ai tb tha w«i#h1t of ttia a««i* lopkliia JE| J|,« (1$!>SS^ ) ofertaiaad o i i^l f l* 
oattt radttotiosi ia t&a p«pniaMoas of ootton aipHdst 1^ ;^ ,^)^ ^ .flp^ffpji 
SloTar for oaa gzoniag mmmm W »•*! farxew trwi'toaata ifiith 1 to 3 
l¥a« thinat (44 pay aan'l) oip Bajrar 1$><S^  ( ^ p«r «<m1i) pax* ao»* at 
tha tlna of plaatlng* 
WilaoB j l JBL« ilf^) aroportad tha oontxol of ^%h immAtsn 
BbonalaalpiMBf ^ 1 # ^ (Sead^ a&d ( l i ) %h9 M0,i9k gwvdn apHd^ 
Itaa^fiptop inwya^^^ (Klqr») on wiativ mhm.-% ndth m saad traalmiant 
of 0*5 l^*ot pkixata par 1 ^ 11»»»of aoad* 
At idia "^ Isa of 3^a«s« of OS&X tha fS.»rl <»»«Bax>eia|. 
hjr^xld aesr^mn in XndiA* 10 por o«Bt i^orata gxwttixlM at tho x«ta of 
lm5 m P*' aatar » « in tha aoad fumw at Iha tima of mwiMg ma «a 
naital MaomaandBtionf i«Lth tha oaro that aaod did aot aoBw ia dia«ot 
ooataot with tha iaaoetioido aa i t waa adraraid.!^ affaotiag tha gamlna* 
tloa (Tadaaoorlfay ffc fH**, 105)« snhaaqittaBtlj di«alf^toB gswmlaay 
i^Btlai i / appiiady ww fouad to ba agually affaolAva {mosa^ifmmmf 19^)* 
Caxtiaf^ mm at tha xata of 3 part pox* 100 pasta af awidt whoa lolxad 
idth tha aaad <w ^1t haai% pvevad to ha h i # l r afNotlT* a g i ^ a t 
ao«^ BMi ahoetfl7t A1faaa4i^« Xillft aooo^ta Band* %to 20 dajTa aftar 
XI 
g«znittatlo& irltlffiU'l e^mretAy affaoMng tlk* g«SBiiia-llim (Jotvaal, 
aad StaldMBi» 19^)* Jotmei (19^) r«por-t«d aliaost tmtapl9!%9 pret«oisle& 
of aori^iui fsoa dbioo'tfly alrlaale iriL'lh a %i>iMitm«zi1i of ItO s (A»I*} of 
Pathak (I9<S^ swportod tiuat IsMaott ^o^aQrer^x and 9»BlCt 
«li«i |a.aood at tho i«to of 8 I c ^ ^ tiador tho Atx^ mwa of sood bod 
affordod aa (KETOO-UVO pKotootiou Ito tho plant froa xieo attgni berova 
aad a wido vasiolsjr of Inaoota i^to 30 da;fe aftor troalSMnt* OavbofUnoi 
at 2*67 «iid l * ^ g of 13 p»f o«>kt W po7 100 pi of oood oad pzoposoir 
20 par Oiot S.C* at a l l dtoaoo (•!«• 4*0 aSLt 3*0 aOl aad 2*0 aS. par 
100 e of oooda) pzodaood 100 par eoat aaortalltr of tptma 1 oaf^ tM>ppoir» 
WoBbotatti:^ ylgoaofia (mata»t) wtthoat adToraflaiy affoetiii^ tfao goxni^ 
aatloa of aooda of yieo Taxiolsr 91f»l (ttttm j ^ j^«t 1970)* I^tyttor 
lN»th tha iaaoetioldoa pxo&iood 100 par oaat aevtal lV «t loafhe^poya 
on 15 Mid 50 daar telA planta vltfala 24 boura at a l l doaoa* 
ligra^oadinixi (19T3) npertod tliat ma a ^ i o a t i o a of % par 
otat oaxtoofarwi ffranoloa at tho xato of 10»35 0B poylOO gm of aooda 
itt t&o nuzwoxgr oaffieiai'tli^ ohoeka tho peptilatioa of $mmx l«Kfi»]ioppov 
aad thua rodHooa the dwagwr fvon oaxiy iafootioa of traiipco vixtts diaoaao* 
ii) IZjJiEtl 
jUioofdiB^ to B«Bm«tt (1957) thoui^ tlio loavos naar aet \m 
ooaaidorod noaMl abaoxpidLtPo araaa of tho pla&l^ ahoorptiMi oaa oooax^ 
and i t haa ho«a fauttd of o9n«Ldor«^lo Talao* 9lMtt a ajratan&o inaooti^ 
oido la applied to tho ttoliaso of plaata a aMuihov of pxoooawoa wcdi aa 
•vapomtloat ahaozptloa and l>r<Mkdomt can 00 on alaultaaootti&y or 
aoqtttmtially* 
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^h« Moetuit; lost i&to -Ik* miam^kmr^ ^ €nra|»ra1d«n wSXX 
dmpmkd ItkrgAst on tha T^^UX* pr««8ar« of tho laaootieldo and isk9 
phyttXoal eoMitimis px>iRrailinir at thm tliao of apjplioaliwfti itiiilor 
eoBdi-tlo&a of M.#i t«B|>«3Ptt'teixH» aad air -InrlHiliaoo «rapoz«tloiial 
leaaaa awjr ba eenBid*x«1}l*« BMlth and LI atrallja (1953) haflrm 
nportad a lea« of 'p pa? aant of i^pliad Sokradan fxoa 1i>»i0«i| 
npiouta oiidav f i i ld ooaditio&s* Tlata •rapam'lioa oaa ba m aactvan^ tiLy 
iaportaat faoter la tha lM»]»(«lotti? of agrataBtle iBaaotloldaa wbaa qppXlad 
-to tha aaxial povtioa af tlw plant. If tha Ti^ yottr ia toado "to iaaaoti^ 
than a high Initifll kUl mgr ba obtaiaad bar tumL&mt aaticm »a aartala 
aiopa wiAmv faroavabla ooaditioaay bat tha leaa of antaxlal bgr arapor*-
tioa radBoaa tha amouat acrailabla for abaorptioa aad far «Kibaaqitt«it 
tma «rataraio aetloa (Banaatty 1971) • 
Tarthar tha anoaat of on/ qjratanie inaaetiaida that ia 
ahaox^ad follawriBg l<Mif apj^ieatiaa ia dapaadwit oa a lari^a anabmr 
of faetora i^ah ara oloaaly iatardipaodant* ^oh faatora aa tinot 
laaf agaf laafSi-«arfaaa» laa^ '^*» ooaditiooa of t«B^aralmra aad 
mdiatioa hara baaa ahean to play ii^Hirtaat x«4aa ia aoatx^liag tha 
propartiaa of tha appliad iaaaetialda that ia dbaorbad* ?ha initial 
affaat of thaaa faatom ia oa tha aaoimt of inaaetiaida ratainad par 
aait araa of laafy bttt probalAy thair mat iaq^rtwt tffaat ia that 
oa ai l l pamaabilitr (BaBaatt» 1937)* Bannatt «id thcMMui (19IM) 
whila «oz4eiag oa vaxiatioa iA abaozptiea of Sahmdaa bgr baaa and 
ahrgraaald^ aann laanraa of dlffaraat agaa* Ataad 'ttwt Twrng laatraMi 
abaorbad natarial aaat aad tha niddla agad laaraa lanat* TJNqr n^ Laa 
raportad lewar aarfsaa to ba about fira tinaa aa abaaxptira aa tha 
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ttpp*r* Fvoa th« ij^eaotioal point of vlo»» tho x>i2.atiTo iotporfemoo 
of tkoao pxooosaoa will affoet tho tiUdnato bohsrlottr of tho ma-loTiaO.. 
I ^ J 2 Jkk* i^99i) eoaduotod aomo gvo«sihoitso tosto with 
OUPA and found that tbo oottsa plant a roooivod apivya of I9 3 and 4 
Iba. sohndan iu3T7.3, galloaa of wator por aero on tlto foliago woro 
toxio to tho a|}id«r nitoa aaoh ooonor than thoao gxown in aoil. tyoatod 
vith 4, 8 or 16 IVa* 
aayja ,^f| (jft. il95y) «3L«o oondnetod a woxloa of toata to 
atudjr tho ufatanio notion of <rotox (ULothyX-othsfi BMwaptooliijl 
thiophoaphato or Txialigrl i^iophoaplinto) on oetton. Xa ono of tho 
toata> ajratox waa dilntod at tho xatoa of IO9 20 and 0 e*«« in 2 
salloaa of «at«p and cfiraQrod on tho lowor latoroi hranohoa of '^o 
oottoa planta* Tho mortalilgr of mitoa on -ttio top of tho plant taaa 
not h i ^ j r aignifioiffit nhan ooapai^ Ml with tho q^ ragr troataant g^rmn 
to tho antiro plant* 
Ohaohoria it91^) howovor raportod l ^ t tho foliago opplioa-
tiona of ao«o of tho i^ rataraie inaootioidoa havo la ganora^ failod to 
proTido aoo<^ptablo loral of oentzol of aori^un ahoo1A/f AtboAa^m 
ZifiLA jmsmSm »»«*• «««•» ©oaaitiona of hoavy ^©otfly iafootatlon. 
In xioo 9wap Pathak (19^4) n^portod 100 p«p oant inevoaao 
in yialda* aa agoiaat untroatod ohoek of atoa^horor a t t a ^ « i1^ 
fo l iar applioatiottfl of »>B10 rapmtod at lO-day intorrala* Forthor^ 
i t oaa wphaaiaod that tho uao of suBBC a« a aiygtmA9 inaoatiadLdo 
effora a groat adraatago ortar tho ooavantional fol iar a^pplioatioaa* 
Murthy and Xhan (193^) found a aiaglo aprar of 0*1 par oant Hotaayatox 
at tho t iao of anorgaaoo of tho f lag loaf in riao to bo «rfo«tlT« 
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a«ainat th« Bt«B>-bo»«r, Iiyp.^,^!* l>ftffflM.H (^alk«r) dnxing i t * adhilt 
oad l»rral atag««, Koceamjm Bao (l99B) tastad 0.075 p^ z" e«nt P«a^x» 
0.075 p«r o«at a^stese along wlldi 0.05 p*r e « t Tolidol apraya 10 dagra 
'b«flss>« vcpmoting %h» •••dllaga fvom -tha wurmmt^t 30 daya aftav iran»-
plaatingy aad^tha ^btoo%-^a49 atag* (iKto-t-laaf ittaga !••• attottt 15 to 
SO diija 1»«fora paaiid.* •n«]!ig<Me«) aad Mportad that fblidol and ayatex vara 
petmt ia l i r ayatiodo and rawltad in gsod ecua-lxol of Iwxwfaf foiiowad ^ 
as litox«fta« ia jlia.d« 
j||>plioatli»i of iKfiftoxioii to tlui baaal txusk ov to tka "hmxk. 
i a bidag neatly aii^iiad in oaao of larga traaa* Boiid il93%) fl»nad tliiii 
•al^od B»z« off loimt than «oot sbaoxptioa with diAaltex oa mttmm* 
Matoalf and Kamli (1^52) dww&atratad that tha Imaefm of aoux* onwgo 
aoodlia^ aoottnalatad 3«fe»adaa at tlM aama ittta fyora basic appiieatlon 
aa fyoB mot traatmaaty mmx Ifeoagh ^m doaago oppliad to tba bax>k waa 
oaly 0*03 of t ^ t a«i4 tdlth tiio zoota. Boad (1953) olao n ^ r t a d battar 
abaexptloa of diaafox «&«& tb« aataxial waa appilad to tha ao^aad oaabiaa 
of ooffoa tyaaa» tlua iadloatlng 'tiiat tha outar %id03SBudL or ooll meltjraa 
oaiLla ai« abla to abaoxl> tha l ipoid aolubla natariala nor* o f f l ^ a a t l y . 
Tba nexlc of da PlatrJUToaalli (l9^5) aad oo»«o*tonra alth diJmrllwata l a 
a Yarioty of tvaaa baa ooatxlbatad auoh of tha uptaloi of ajratMBiea fxo» 
txoak applloatioaai and tha iaaaotloida «aa tvaoad thsoui^ tha pavidasa 
of tha tyoak into tha ooxtieal pftxwaehjma* Zt aarwA iato tha phLeon 
and Otttar aEyifa by tadlal oaLl to odLl tnuafav. fb» donagaa af 
laaaotloldaa raqulvad fojp a aartala ImrA of poat omttzol in a tvaa 
i^pllad Tia tha tnmk fMquaaHy ara l/lO to l / 5 t h thaaa vaq,iiix«id la 
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tk« aetl (N«nl«» 19^5) • Buuiiag of %h» alv&oMtmrmo* of tho baoal 
tsunk with ohwdoal g«ittz«l.l7 Hill yii&d tiw nost tmlibxn d^stzibu-kioft 
of tli« p«atlol<it in ihm tvM (d* Pi*tvl->Toiiia,li j | jJi,** 19^2 and OoppA 
and Norxisy 19<^)» ?)>• phjrsloal •as* of plaotag a igralMMaie oa tho baaal 
tnmk ooBtaonly aui^aaftoa tliat of nakiag aoil traa'toaata to tha soot 
a7«'t«Mo» oipaolally of lavgo traaa (da Piatxd-ToaolXi SX A.** '^9^^ ^n^ 
Goppii. and 17ovtla» l ^ ^ ) * TIM eb««Loal «|>pliad to tlM tzuiilc alao la 
not aa dopoodant vtgimi saoiatiara for uptaka into -&• plant aa witk soil 
troa'teaata* OvMit aoeuzaeiaa in doaago ara poaailAo via tba txuak -^«n 
thvoagh tha aoil (13drxia» 19^5 and da Piatxl^*?oaal.li j | jL-r l?^?)-
TMa xottto aooovdUlag to Msrvio il9^l) fl&ao allawa a aoro aoourata 'U.aiaff 
of tlia aaoaaaaiqr oonoflntzaldoa in tha tma« 
Bhataapir and ikgxaaal (1975) atadlad tha wptaka wd t3nmid.oe»> 
tion of oaibofavm* aoiiooxo'tophoa and diexotophoa W wenppiMg tha 8t«B 
of 6b da/ old eotton ^ a a t a at variod iloagtha fvoa aoil l«rA» a l th 
oottaa lq[>ra9iat«d with 1 ed. of 1.0 par aont twM.y 3>]p«pay«d inaaoti-
eida aeiatio&« It waa than found "ttiat izraipaotiira of tha loairth of 
at«B traatadf tha tqptakw of teadoaatat on tha b&i&a of enrtalitar of 
ootton jaasld, Mmsm i y J B ^ l ^•*«» «ott*li»a4 to inovwiaa apt© 
7 daya in oaaa of aoaooiotephoa and apto 3 U^^ ra in tha eaaa of diosoto* 
phaa aad aarhofuxan. Tha uptaka of noaoexotaphea iraa raoordad hii^ar 
foilowad by diosoti^hoB aad oaxbo{1a]i>aa« 
Sxlhaxw aad Qax^ (3.97'^ vttULa aorkiag on tha ^nTaotlTMaaa 
of gnunilar plao«aMmta of ajratonlo inaaattaidaa for tha aentnd of tt9t 
evm laaf-hoppaatv f » M 1 f t t o t^ItMlffi,! (Matant) und** i^aaahoaaa 
aonditloaa» obaayr^ alow abaoiption of oax4iol\iz«By phoxata end aarldol 
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wh«ii th«a« ««r« pla«i«d ^tfa«r in witsr oonflaad 1» 3*^ im of th* 
low«r l«sf ibvath •«pam-t«d b/ soil with a 10 an lajr^ir of pa«affia 
or wh«B api>li9«i as a paate oia tha lowar portion of laaf akaatlu Moat 
rapid absorption of thaas ina««tioidaa wars how«rar raoordad wlMm plaead 
in tha soil naar tha root aona and fioodad with 2*3 om IturA of iratar. 
This ia tha norsal ehanaai of abaozption of watar and 
Minarala into a plant froia tha surrounding madia* taking plaes thrott|;h 
tha root hairsf whidb ara apaoialiaad apidoxnal otiLla* Mitra at JB;;^ . 
(1970) raportad pratmniplant aoaking of riaa assdDlinga for 3^ baura 
in oarbofuran aelutiona of 8,0 and 16»0 g of 73 par aont W.P* par 
4«^ l i t r s c^ watar "to ba nan-phgrtotoxio and oanaad KK) p«r oant awrtalitisr 
of riaa graan lasf-hoppan H^hotattix viraaoana (Diatant.) withia 6 
hottra aftar rilaaas on 13 tmd yQ day old troniplaita* Aiwng tha 
diffarint fonulatiena of ajstamio inaaotioidaa* granulas ara balng 
aoctanaivaly naad in tha aoil fi»r tha oontxol of wids irariaV betky 
foliaga faading and plant a^ p anoking inaMta* infasting var&oua ezopa* 
This i s dua to various raasona Tin. aaaa of spplioatiouy laaa mim\f» 
of i^plieationay Isas oparational hasarda to e^amtor* atffaotitwnaas 
fbr lottgar duzwliont i^aotivinaas againat theas ansldLng paata whloli 
ramain oonaaalad in winvtilaiona of laaf fi^dat Isaf shaatba and against 
Stan berara* Ttor tha affaetiva applioation of ar«taiaia inssotioidaa 
to tha roota of plaata^ tha laoat i^>ertant factor i s tha eontaet batwa«i 
tha roota and tha insootieidsa* Tha abaoxptitm of Inasotioidaa by roota 
froa Tariotta aa^a ia shown graataat frrai aelutioat laas fxoa aand and 
laaat froa soil* 
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p«ral«t«ne« of an insMitioids In soil by i-eaisting or faollltatlxig 
iMMhlQff aa i t alfliB sMma to bo linked with tho oaao ^%h whlc^ ehoralcols 
aro abaoxl>«di (.^wMii» 19^)• Ti»9 tha moat pavaietaat iaaaotieida la mil 
V9S baa baw quoted aa the laaat water soluble (0*0002 ppn) orgaelo 
anbataBee kaaowa (PUmer and SKLthf 1940 whj^e other mamnAj uaed 
^klerlaated VdzooaxtMm iaaeotleidea are in order dii^drlB (<0*X pps) 
aldria (<0«05 ppn) emd lladatte (10 pp*) oorrai|>oBdlaig rougjbly alth the 
order of their peralataaaa* Aooording to t ieht«iatein and Sotetls (19^^ 
Bolalure enhaaeea the ri3.eaae of ve la t i la laaoettaidaa from the aoil 
partial ea and alao lofiUMtaea their braak^aa thxouipb hsrdsolyaia* 
Liehteaateiji Ci99B) f^ ouad that parathioa laaaliad thxotii^ 
aoil oore rwulHy thaa lladane vMoh ia leaa nailer aoluble* X>icihtaBateln 
and Sohttla (19^3) reported mora reaidne ia ercrpa (potatot radiahaa a»d 
earrota) groaa on higptaolftoxk*treated ooila than ia -^oae frcNn aldrla 
ooataniaatad aoil pata* iSxlh^raa aad Oang (1974) Am rtii>ortad that 
Of 
beaide the aite;vappllea'%io& of grMiulea of ayatamio iaaeotiatdaa* 
adequate water supply ia neoaaaaxy to aohiava aftaotiipa eontrol of rioa 
peata« 
David (l9SaL» 19133) fbaad that aero aohradaa aad dinaC^x 
ab8ei4»ad froa aaad tkm froio aoil and» i t haa be«B i^ own* that while 
diaetea ia abaorbed frail./ froa aolutioa^ the abaoxp^m froM aaad aad 
taoana oontalaiAg asila i s a alewar prooeaa aad ia effaoted only op to 
a oertain l ia i tad aoaoaatratic«« wMoli differa fbr aaah ^ e of aoU 
(Teitsy 1954)* Oetaia aad ChapRwa (19^) ebaerrad that wl-ttiia aa hoar 
of traataaaty anodTt lAXt loan aad aaok aoUa had loat 23f 20 and X8 
ttft«r thlst iaitlal leas ••xy l l t l l * ojt no iPolaMXiisatloa oeenrrad* 
Zaici. a&d B«3naoXda (19^) o(mdttt«t«d Ivaohittg 9aBp%xim«n%a wltli pl>enit% 
41««t(Mi aa(l <|iB9itlM»«t« assid ooad-udad tlut-l th* in»«otleld«a dU.stxltMit«d 
•ora quieldy la amdy sou ti^ aast otbara* Oupta aad Miahra (l97i) vtportad 
80t 85 and 8<S par a«Bli vmmrmxy of «a»tex7l and 88^ 94 and 95 p«r ««it 
z>aaeT«zgr of dlmttoata fsem aOLay loamy loam and aaad V9ipmi$rAym 
AAothwr ltt|K»xinBls faator majr ^a tba pwralllag t«g9|>ox>atttra« 
Mataalf j l j|l^ « (t9!l>} x%ortad t ^ t iha mtoa of exIda^oB of m»agraioB 
motab»lltiaa la iatdatad laoraa waiNi aeo«iL«nitad tqr lAOX^ aaaad 1saa|>ayatax>a 
batvavi 2»3°aad 3t«f*C end fxom tha Axvhanitta on^xw aetiTatLoa of lOf200 
oaloiiaa par mola» i t naa d«taraiB«l that tka x»ta of oxlda'tiloii af 
m-ojatoa aolfoalda iaoxvaafd about 1.9 timoa fov aaob 10^0 z&a* ia 
ta^pamtttMN 
Taniajra sad Ingalabo (1933) atBdlad 12x0 tzanidloeation aad 
pomilat«B.ao of iwal#i*a of SUP, B1C» toampbaaof ohlordMiOt aldxia amd 
dit£l drift bjr uaiag a Mi8i|ttito lazirao bieaaaay not^d* Hiptaelilor warn 
fimmd to ba d^^a&tod in potato tubora gsowa la aoU traatod tho mmm 
ywiri aldrla and W9 abovod orldvieo of dupoaitioa aa le&s em 3 yaara* 
aad BlBy oUordaao md ^<d.dsla woro fouad la potatooa 3 ytmvm aftay 
tho oeil waa traatod* 
Tblaiot (44 V e«at 0) aad Baaror 19<i^ 3 (9d p«y ttaftt 0} 
iQipllod at ie» 20 aad 3D Iba* par aavo aa a aid* ixfmAm siff^fieaalilj 
doo)Poaaod tbo wuibom of oottoa apbida (jblMA ao»tetp^ Qlovwe) for 19 
aoatha (HopklBB j i j^«» 1999)* if^ti«^ SSt ML* (^9^) vtportad tbo 
00atr^ of ipviag brood of boaalaalXy aa uliaat by gnmaat^d 10 par oiat 
n 
pkerat* bmadoaat at th« va-t* ef 1«75 Iba.of toadeant par aesra* 
Konulljr t9atialooatlo& lapllaa tha nevamaat of aataxiala 
in tha phleam ar 3Qil«& ooa^atiai; tiaoRtaa of iha plant. Tta« ajratanla 
inaaatiaidaa d«paad for lsh«lv affial«ioy on tita axtaaty T^th in aBOtm-t 
and dULraetioB of i h ^ r diatrilmtion thxougb tha plant* I t ia also 
ajcpaotad tJiat tha pn»oaa« of tnniia.oeatioa will Taigr aoM»»llag to tha 
Inaaotlolda and tha aita of absorption* 71ma Bippar jgl j^^. (1950) 
atatad that ^phida on tha uppar parta of tha planta waam k i i l ^ whim 
tha reota wara irripitad wiVx a aolutioa of sohradan* Application to 
tha uppar ourfaoa of tha l9air9m k i l l ad aphida faading on tha lowar 
aarfaoa and apva^ine lowar laavaa killad fl|»hida <m tha flo«ars|i t ip s 
and ranalning iMtraito Furthary Mataalf and l^reh (1952) pointad 9VL% 
that tha typa of tx«Bi3.oeation l a Inflaanaad by tha wasr of aatiQr* 
Wh«Ei aohradeoai waa abaorbad l^xoug^ tha baxk of tha tzunk« i t -mm 
tnaaLooatad to tha laaraa^ nhila by txptaka throu^ tha xoota» aadiaa 
laavaa attaiaad tha highaat oone«Btratlon of aohradan* 
i ) tnmatffiiiair91 af l ty i t t a •^WTO-^WI • Ftollowlni; abaosptlon 
by aaada i t waa aapaotad that eotyladona aat a« raaarrolr of laaaoti-
eidaa aa wiiLl as plant food and parall«iL transportation to araaa of 
naw growtb (Bannattf 1957)* Chao (199)} ahowad lAiat teadoi'^ of 
•ahradan to aphida waa f lrat loot by tha young laaeraa at tha top of 
tha plant danonatrating that l^a ohaoioal waa aot araidy distribntad 
but tandad to raoain in thoaa parta to whioh i t waa oxigiiially traa«»> 
leoatad froa tha ootTXadona* David and QartUnar (1955) t»vmd that 
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th« diatzl%m'U(» of ths t M ^ iaoner of <lis«-toa in tb* plant vaa falxijr 
UBiftoxm aft«r •••d tMaisnant and that tra&aloeatloa of laaaotiold* 
oeoB»r«d to tha aazial part of tba plaaty aoao dirao^y fzetn tha 
ootyXadoa a&d tha Mat from tha xoota aftar having paaaod into Hia 
aoil Mid h9m :paab80z<>ad* 
diroetioa appear to ba ooro •aviabla aa ao^pavad to zoot abaoxptloa 
althoagh tha aetual amoimt of tha inaoetleldo tz«nailooatad aftoz* loaf 
abaoxption ia not muoh (B«iiiatt, 1957} • Sdeiear (IPSO) atatod that 
good sphid eoBtxol ima obtaioad oa uatraatad loaraa by dlpplag faw 
iMTaa of pottad |danta ia aolutloa of 0.094 pay oflst aohvadaa* 
Llokmrith (IRISI) peiatad o«it that tha plant aitfffaoo should ba gprajrod 
aa eooplatoiy aa peaalbilay xathar thaa a Msall part of tha laavaa «BXff 
ao aa to ahoirtm tha raqulrad tzwDalooatioa path id.thla plaat* Thoaaa 
aad Baaaatt (ipM) f^ttad that tha anotiat aad dizwstiea raylad aooordia^ 
1M> tho foliago aoaa tsraatadt laora anvaBiaat oooavidag fto» oldtx* to 
jfotiagar loavoa thaa ia tha »0r99m» dii!«otioa> although Mall quaatitlaa 
of uadoooB^oaod aohamdMi wovo dataotad ia loavaa balow thoao txwatod 
ia aqpplaa aad ohjgraaathanaa* Thoy rtiggaatad txom r«a»lta obtalaad ^ 
viagiag appla voot atooka abo'va aad balow traatad loavoa -ttiat l i o l tad 
noTanMt of oohvadaa aad i t a doeonpoal'Uoa pxoduata oeouraad ia an 
upward dirootioa ia xylont but tha Bajetttr ^^ novmaat wan i a pltil*«B 
aad dowumrd noriBMat «aa mBoHvitltAf ia Ihia tiwriuo. Thla afuggaatioa 
of aovfaiaBt of aohvadaa ia phloaa tiagaa ima tf^portad hj i t s prassBos 
ia tha aaotar aaorotioa of aoaa plaata (Ga.7aas>i4^ oaa and fho»a% 1953) t 
Caaids aad Alloa (l9SKt) studiod tha absoxptioa and tnnalooatlon of 
n 
-thxott^ %h9 ««tiv«tl7 gxetdss pXants af%«r tfa* aa^ ogaxNi of th« vootst 
•••Aa or out «%«& a&d ZH a^atod aitplioatloa -to Itho c^ |>«r l««r»B voaoltod 
in trmaaleoa1ia.o& fieon Imtt 1» laaft vaadaxlng tJ9ia pladta toado 1» 
apliida aad aitaa* ThomAm aad Banaott (l954) oba»9e<rad i ^ t plaalki 
kapt la davkaaaa t>«f!(ir« aad aftar apamy^ iag laaMtloidaa itow vacgr 
aHlg^t tra&dlooai^ oB a«l»«Ni1iln« thav^y that l l^ i t ia m inpex'tan'l 
faotor la psmBatia^ tzoaaloaatloa* Tka affaot of light la pxeb«Hr 
aot dlraat bitt dipmda o& tha faot l&at la aona i^aata aoMv* phota« 
ayii1haid,a» «id la othava tha piodaata of thla pvoaaaay «»« naaaaa^ xgr 
for traaaleoatiea of laaMfUolda (Bamtattf 1957}* fha eoaaantra'ttoa 
of laaaotlalda to laaf parlpharar «aggaata that myrattoat la xytan la 
ameh aaalar thaa la phloanu !&i oottoa traaalooatloa of dfliaatcm 
oeimrvod oaljr la tha it^mh aad although navinaat waa txiM a^d la 
heth dlraotl«s% It waa naat xapld tewavda Iha ataoc (Ataad jd j ^ t 
1954)* T<dtB (1994) tsMooA that • a«rtalB povaantagv of l&a aatlva 
lagradlaat aaa traaatooatad ae that tha nara aaetaaalira ^m traataiaat 
of tha laamiat tha graatar ^* aaouat traaiAocmtad* Oo&oaatratlMia 
of daai«toa wv fauad la apldoxnal aaSlla aad tlM a<Ala of ti>i« 
aoaaaeUag huadla paMoalQVw* aad It naa aucgaatad that whaa tha 
ooaaantratloa la thaa* pai^ ftohyaa ealXa rla*a hagroad a oMPtala l lalt« 
tha laatotleld* la fluahad pmmairAy lata tha phleM wd tma ikmMh 
oa a aaall a«al* lato agrl«B| la PAaraaalaa juy&Jt '^ Mioa tm aaah «•• 
tnmqpertad la plAoan aa la aqrlan* 
fouad that aftav tNuele ahaeqstloa of daaatoa hgr lavaa i^utti^ ^m 
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iititlaX tsnuidLoeatloa. ie9k pl«o« in tb* pliloaBy «l1hoiii;h dlfftisLoii 
into mid tTtmap^rt i& tJi* a^in Isootc |>lae« X«1i«xv 7h« rat* of dDaawax^  
•eT«i«Bt wMi 2»3 W ^ ct*^ ^ o^ ttpwavd aoTtnuRit warn 10 lai/luN Xtit^a 
la-lanl aovtBoei'l of diaMrfbx «•• •he«ai to ooour follewia^ i-|« i^laata* 
-tlea ia-lo lAio tviiBlGa of oa«ai» "tjpaoa although »p«avdt meprmmx^ la iqrloM 
ooMnp«4 quit* tvm&f (Btema JKI JlL*t 1995) • Btdemgr jg| jL" (3>9^ 5) 
fscmad '^a higbaot wmaoBtyatioa of -tosiio matabolitiaa of l|»sQratoa la 
tha aldar l«««roa aad tyaatad portion of oottoa atm* Blu'teia^ iar aail 
Agvawd. {1975} ol»8orv«di tliat alth th« laoroaa* in Hh* l,«agth of %hm 
troatad st«B l^ airo aaa a «foxwafl|>OBdla« laevoaa* la tlia amMutt of 
IttWMtlolda txaaiAeeailiadi 1» loaraa* 0» th* IM day tlmgr f^ uad tli* 
tiaaaleeatloa of dlo90t^tea 6l^*9 p^r o«Bt hlejh«p la 4 om troat^ at«i 
een^arad to 1 «u £i moa^axotophoa and omifismtweaa^ how0rmVf %im 
addll^eaal txtwi&oaa'Hfla of 3yd day la 4 «M WM 24*3 aud !9D«9 p«r aoatt 
rowpaatlvi&jr ov«r tha 1 an jq^lloatiaa* Furtliaxi tiM tvaaalooatloa mta^ 
In^MpaotlTa of ik» loagtli of atm traatadf aaa raoordod hlg^ar towavda 
tha qpileal taovao than tawarda th* betton loarMi idtlwa^ oaxteAma waa 
only BOOB im l»a Mtlv«i,|' txatiAaoatad toimrda 1&* levar add* idaa* 
th* aavlal paxto of tho idaat fxem tha root oootti^ Sf oftiB ^ I t a ri|pl4&3r* 
Th* aoeaaulatloa oeald bo ooQtaotad to eoour la tha araaa of Boat aotlra 
traaqplztttloa aa It la aaaunad by away aorkani that ttda 1« a paaalTO 
•aroamt la tha tmaoplratlea atraan (3«Baatt» 1957}* Bvaaatt (1949) 
fooad tho rato of txaaaLooatloa of dlaofax la willow f^Uaaiag abati^tlott 
by tho xoato to ba about U oi^hv aad aaggastad that tyaaileiiatiaa 
oeaavrod la tlui aylan tla«aa» aa raatxiotlmii of t»n«plra14:eii af tbrfi 
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l,«af «ltk«r pr«Kr«it«d th« laatotiold* r«ttohiug or h(Ang glToa off by 
%h« l««f. W«d<iliig e»d M«taalf (1952) found tJtet th« mt« of laoTMBfnit 
of sohnMltm la th* atoa of l»sh b«aa» t^Mn^ fi^ l,^ ,ft tu^g j^fjtff vaxdod fx«B 
17 -to 3B Mq^ kr nith tli« naJtxiV at ao eii^hr and that tha txaaaOlooatad 
aatavtcd tmdad to aaonnulata oera rapidly la tha yowagKP tlaoiaaa of 
Wth atan ami laaf* 7iAt8 (1954) n^dla worieiag on tsaaalooatloa of 
dtatatoa la T^a^a ^^%% oad ^ i x yjadaalia eoaidttdad that tha iaa«e'U«lda 
Movad pt^BULtiXy la tha agrlia of tha ahoot aada aad tha laaTaa aad aeoaanl*-
tad la tha paxiphaml aoaaa of laairaa aa a vagalt of ^ a blind tanaiaatloa 
of tha tnuEii|>lx«tiea atvafla i » tha panaohyBMl 0411 a* Ll«lt i^ latax«l 
diff^aioa fxoBi agrl«e to phloaa ooeanradf bat tha cmaaaatxatioa ia tha 
pUoan parwMihyffia iaeapaaa^l mHy Atn&j* 
Mataalf aad MaMh (1952) fbuad that tha dlatxlbatlotf e f 
laballad aohradoa aad phoqphozia aeid mma uaifoxm thxouglKmt tha laaMa 
plaat althou^ aohvadaa aoonaulatad aora ia tha aadiaa laaraa whUa 
phoaphovio aeid «ma nora aoaoaatratad ia tha baaiA oaaa iadioatia^i that 
tha tnaalooatioat whiah aoold appaar l i l iAy to oeoav ia aqUan tiaaaaf 
wm ba aalae'UTO aad ia aot aatiraly d«p«adaat oa itim tmamtt of traaa* 
piratioa oeauviag fvon a pavtionlav avaa* Hatoalf J | j3U (^954) fl»uad 
that tha tnmdLeoatloa of tha thioao iaonor of danatoo la law»a aaadliaga 
mm aiailar ia anouat aad diraotioa to that of Mhvadm thou^ i t tandad 
to Miooanlata vathav aora i a tansiaal laavaa* 
^ Al jdL* (^95Q) Tapevtad that whin aohiadaa wtm addad at 
Idia «ata of 1*2 to 7^*8 parta p*r Klllioa to a mitidwt ai»la'tiLo& ia 
which MttcA aaadliaifa wav« gvowa for a fortaight« aftar whieh thagr 
wara tzaatfTarrad to aatraatad a^atioaa sad iafaatad with aphida aad 
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Blt«s« all th* aphids dEl«d la 3 dajTa on plaata treftt«d idth 38.4 f ^ 
ftad all tha Mtaa la 2 days QB tboaa traatad with 9«6 ppKU Fjciddalan 
il930) atatad that ^tt ayatanio toadolty of ays'tox by tha abaoxptlon 
thzou^ tha zoota warn laaa affaotiira on oatara plaata* Oa young 
gxoniag plantai tha laarae baoanta toodo to aphlda and mltaa #i«n roota 
««ra aa^aaad ia I t , atdgmy j | A,* (3.9^5) iihila worHng oa tha txwa*-
loeatioa of mdioaatlTa DdU-ayatoa la mttoa p3.aat foimd mora xttdlo-
a«tiTi% aoounolatad ia Iwivaa with laaaor aatouata ia taznlaalat atanat 
aqtiaraa aad bi^la* 
Koahihaxtt and Oteaiaoto (l957) wara tha f i r s t 1» show that 
3 par oiBt MC <foat or 3 p«r oaat liadaaa duat at tha x^to of 90 to 
180 k^ha ntian appliad -to paddy aoil at paddliag (bafbra traaqslaatatiim} 
vaa atroag aaou^ to eoatxol laaaet daBsaga to tha rloa erop* Okaaete 
aad Xbahihara (19SP) inforrad that tha affaet of auBBS in paddy ooil 
had jraaoltad from tha abaoxptloa aad traaaieeatioa of tha toad.oaat 
throagjh tha sisot. 
Zahil aad Uratu) (19^2) eoafiwad 1^ ut6>m radiotvaoar 
taalmiqua that tha radioaotiva r-BHG wm» abaosrbod fmm tha mota of 
rloa piaat aad traaalooatad t;qpward to tha atan «ad tha laaf throu|^ tha 
•aaottlar baadlaifc Thagr poiatad out that whan r»BBO waa cULaaolTod ia 
watar i t «aa abaorbad by tha root aad tlMn traaalooatad to tha i l ea 
atan aad laaf| i t alao orapt up aloag tha laaf ahaath ^ eiKpillasgr 
aatioB* Thi^ ooadldorod that whan xUBBO vaa appliad ta inlgatieai 
watar i ta ntaia routa was via tho l«afu.j|haathf atirfaeaa rathar thaa via 
tha root ayatana mH through traaidloaatioa atraama* Tttikano and SaaaldL 
(1962) eoaoladad that tha rioa plaat eaa abaox^ 9»B10 thsoai^ i t a root 
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«3r*'k«B «»d 1im&ia.««Hi%« i t Iso %h9 othsr parls* Us«ada aad FntaidA 
(1962) st1;tGDpt«4 to dot«xmia« tb« amcnmt of suBHC %seo.Aoom%M ftom 
tr«at«di aoU to xlo« plant by a Moaasajr uslag tho amkX hmmi wMnril, 
A eoa«id«3roU« aoouat of Insootioldal toxloaitt almost as mxoh as that 
la tho loaf ahoath or zoot^ was dotootod vrmi In tho loaf hi ado* 
Saito (196^ howoroy oMmcitod that g«ioz«ll7t »-BJiC i s not JUaolttdod 
l a tho oatogoxj tii systtiaio las^etleldos hitt tho trens^eoatloa or 
abaoxptloa of ii^ BlO la Ibo rioo plant la a apooial oaso« ooeapavod with 
othor plfluts* 
Soria (l^aaph'ttijl N-nothyloax^anato) i s h«lag «aet«nslv<&jr 
i ^ l i o d to ooatz^ zleo loaf hoppors* Masuda aad lUloidA (l^^l) ohsorrod 
that ssria oxhlHts asrstwnie aetioa sad t»Misf«rs fswn tho tz>oatod soU 
to tho plaat gxona la i t . la fUvthor tosts hjr TalcudUi «id Uasada (19<^5) 
th i s eo^pouad aoooaalatsd ia groator a»otmt)i ia tho loaf ba^ ads ikatx ia 
tho loaf ohoath or «>ot. Haauda j | j ^ . (19<S3} ooasidwNid -ttiat tho 
radioaotlTo matozials dissolvod ia tho surfaoo imtor may hava boon 
absorbod lato tho pla&t tisoaoa lAixoui^ tho lovor paxt of tho l « i f 
ahoath aad txmaLooatod to tho loaf bladoy pvobably AGSS^ tho plaat 
aap stroasu 
Omi^tam&t 2f3-dllh3rdvo 3»a^diaothylb«as»Aixtt»-.7»y9l 
BOthyloaxbamato la a aystonio lasootloldo with aoaxloidal aad aoBstioldid 
a e t i n t y as tnBilf aad zopidLy aotaboliaos bol^ ia plaata add aaioals* 
OarboAinm gnaalos laooiporatod as a parotntagplaat soil troatm<Bli 
at smtoa fxoa 0«39 to 1.00 Ib.a^la./aoro ro«iltad i& aortal i t y of 
adults of LissQghaatJitts o i^ynhi l t ta lGhs«iiolt ^ o i i«« wator voovll 
ia gvowhcms* t«wts tipto 6 vootofo Tho toaioaat was yoj^artod to bo 
aB 
1»xwaaLoeat«d to tli« «io« Imermn and aortalllsr r«gult«d fKNH f««<U.a« 
(!)MaO0e-Li^ *a and Qxigiguel^ 1S>^)» OBrbofuwm ««• also x«pert«d -lo 
b* tha aoa-t affaetiv* a -^ataodo laaMtlolda fvcm ZBBI whioli e«ttaa4 nor* 
i^tu, 76 par oan-k onrteAl'^ in bothf l>xom plaat hoppar aad sraan laaf«> 
Jsoppar of rto9t t^to 20 daya af'kar aaoli applloaHoa yixmt i t wmm appilad 
-to tka paddy «ata» atf tha mta of 2 kg a. l a . / 1 M (Patliakt l9Tt)* 
In I9d4» IBBZ T9p&r%9d that dinaeioat 9-3BCy »m§M mA 
thlflurl (p]M»>»ta) ultaa sppliad at tba rata of 1 kig &•!»•/]» to tha 
aoU ia fiHay pota ocmtnlaiag taat plaRta» 90 p«x> eant kJULI waa 
s>aw>ydad witk dimaaxtxa la 4 boura aftar oagiiag nhila alth t^Uaat «id 
aaria thla lairal of morteXlXy raaohad 8 hra. aft«p oi^agt Ploata 
traatad with thiaat had loagaat raaidaal affaot (25 d«3ra)f aafvia «aa 
affaativa tqote 15*20 dajra nMXa dimaosoa had a low SNM&daal affaot 
hagroad 5 i»3r» aftar txHKitaaat. JToha (I9<i5) ol»«avrad 4P pax* e«i t k i l l 
of yioa laafhoppavi Kaohotattije app. up to 25-3© dajra with l^inat appliad 
to tha aoil avtmad tka plaata at tha rata of 3 kg a«ia«/]fai 3 daya aft«r 
tvaaqtlaatiaff* 
OaatdLo aad Kbvit finvitradhi (19^7) ohaavrod aqnaJLlant 
oontjpol of vloa ipll aidg% fjfllyrttltffrtl fifiDMi (W9«i-H»Wtt) wilh 
phesata gnmulaa appliad to tha floedad xioa ft aid at tha mto of 
3«92 k^^ha aad pvaaumad that tha aatira iagradiant mat abaoz^ad hgr 
tha roota or baadL araa of tha riaa plaat aad w«a txwaalooat^ to tlia 
bttda* 
Fathak (19^7) ohearrad ao afiparaoait phytot(»Etaitgr aa via* 
ezop at 9D daya aftar tnm^slwatiag «h«n aiai^a c ^ l i e a t i e a of liadaa* 
or aataayatox or pherata wara appliad to tha paddy wvtar «r«a iq^to 
^ 
8 kfl^ha. All lBa«o'lleid«8 wmv r^port«4 to ooaKxol th* i l e * st<m 
bor«r and tiiua Inoz'Wiainii th« rl«« yittlds aigalfloaa'tiy* PlKisst* 
plots pre due ad tha h l#«at 7l«ld» but llndatta was having tha loagaat 
•ffaotlTa rsai^al parlod fbr atam bovar ooatz«l« Pttrthaxv ^ « a 
thaas InaMtloidaa ww9 m>pli«d to tha w i l aui^aea or to ^9 pa4Uly 
mitar tha eoi^ooad was sl»aox4>ad and tra^alooatad in tha pltmt aar*'^ ** 
vliar« i t aetad aa m fltratandlo^ B»Tad b/ oapilloiy aatioa bstaraae tha 
laaf shaa-tix and staiBy and k i l l ad tha atan borar ootha and a wido 
•ariaty of othar Inaaota by ftiaigatioa. 
aTftilaia* In 10 p«]r o«Bt gronttlffs* oartefUraa (ftix«d9«i) also l a 
10 par o w l gvaaulaa aa4 a«ri<|»l (ftozwila'kioB of oaxbaxgrl A VT eaat 0 • 
llnda&o 4 p** 9m.% O) wtvo tt«ad« 
7h« wptalca and -IxonsLooa-tioa of thoa* 0iftg%md,9 inaootioidoa 
ima a-tttdiad la xioo aaadliaga of IB.6 vaxialgr. TlM«a aoadtljaea war* 
ndaad la a tturaoxv pv«pas>ad In olajr pota.4->l«Nftf aKago planta wavo 
alwaja aaod tor tlia pu:i^ e»a« 
Tha «(ffoa^T«naB8 of tha laaaetloldaa «aa atudlad oa "tiia 
>>aal8 of w r t a l i V ot graon laaf-hoppar^ »f8^,1f11U T^gfittmi (Slotan-t) 
eagad oa tha traatad plaata* For thla a lax^^ waa^mv of laaf«>hoppai>a 
wava raarad la tha ^aoabouaa oa >lea plant a of Taleteng Hatlva-l 
Tavlatgr uadar optlaun toopan^ra aad hiualdltar* 
idtdt latt^-boppajm wara kapt la oogi^ (91 OB l a laairfeiiy 
45 em la aldtb aad 54 ota la h«Lgfat) oovarad oa tha top aad oil two aldo 
with alkathona aottlag ( ^ aaah). Tha floor of tha oaga wu» nada of 
aabaatea ahat** Tha froat alda with ^aaa aeraaa waa aliraara kMpt 
towarda ooaahlaa whUa %a baok alda « d ^ a moodaft ^e»T was ki^t 
«^poalta to l l # t « Tha door waa alao pvovldad with vloa ^aaaaa* 
Pvaahly pattad traaaplanta of aboat oao noath old i&oo aaadllai^ 
«aro rogolaiiy oitppllod at waakly latarrala with pmpar imtarlaj^ 
taloa a dojT* 
11 
Til* l»m£-herppmrm otlpealt la -thm pmrmx9hgns»ixmm t lsan* of 
add rib aad l«af sb«a1^» <te hatohlng th« yovai^ njnpha w«:r« tran*-
fmrvA on youiig zlo« tzttu^piaftta with «ttomil«it l«aer«s In other oairoo 
(also t 45 <»i In imikgVti, 45 <m In width sad 94 Q« i& hoig^t}* Aftov 
2 to 3 wookot tbo B9nq[>lui ^.ttaXly noult into adulta i^ iri^ ioh woro tiUcon 
f^T tb« pvoB«at stadios* 
Tor tho ottidioii cm uptakof t»mid.ei»tloB| $mA iaoT«ia«nt» of 
ptomtot oarbofttsew and aovldol in difforont diroo'tt«t« a tip»eial typ* 
of •3q[>eria«atal cago m^a fabrleatod wbioh auita to kmmp "ibm loa£» 
boppova on tb« xieo aoodllttga for longer durationaf vltb loaat aKotiat 
of iniury to tho plant. 
Tbo eagt (Tig* l ) im« mad* of roetanKUlar «ood«a fxara*» th* 
dinaaaloBa b«Lag 30 ea in iuilght, 7,5 on in l«ngtb and broadtb and 
3 «m in thiokaaaa* T ^ top and two aidoa of th* oago woro oororod 
with thin nylon natting {60 moah) to faoi l i tat* prop«r aaration* Tkm 
othor two aidOB woro proridod with th* ranwibl* g^aaa obaovratlon 
aor*ana whioh gim proper illuBination aad faei l i tatoa in obtaining 
data* A wid* bol* ( l on) was nad* on on* aid* wall of th* nylon 
n*ttiag for intxodaetiim of th* in**ota* ^m opan batten (7*3 o» x 
7*5 on) roatfi on a 5 00 x 3 »> baae nade of alttaiaiaa migLmmm fh» 
baae oan be ineerted into the aoil giving f i m aiippert to the nain 
body of the eage m4 oheekiag any gap for iaaeota* eaoap*^ Th* 
oago la aet op on the plant by plaoiag 1k» plant** atan and leaToa 
12 
l a poaitioii -IhvDugh th« 0|>«B botton and laaidtt to 8ls«ad •rrset by l&a«riiaiff 
thtt b««« l&lw tlia aoil . lal!«r la Mitpplivd tkzou^ the nyioa nvttiag 
en the eidee. TMe eage beoauae of Ita nanenverabili'^ and tranaparaaogr 
help a In oVtadtting data and ohanglag the aubjeot matexial* The traae-
parent ^aaa pexoita r^ular e h e ^ up of the aaq^ezineetal aab^eotsf 
thereby eage reoo'Rsl la not found aeceaaaxy* Aeration and lllwalaatloa 
of the enoloaed «arlxt>imaBt la aa aatuzetl aa elrwisatmoea pexttlt* 
atu<|sr the up take (abaoxp1d<m) of the Inaeetleldeat teats wmrm oondteeted 
under t«o dl f fennt aolX aolature ooadltlons} ( i ) flooded aoU «lth 
3«3 oa water levei and ( l l ) BOB»>flooded aolX but with oufHt^iBt 
Bolalure* 7heae eaii^ erlraenta were oanled la three dlffertat seta* 
la eaoh aet there were f ive plaatlo pete ( e l se 12*5 <m x 12.5 «> ae 
14 «i la h i d ^ t ) . Za eaeh pot atralned alXurlaX «>11 wwa f i l l e d to 
a lereL of l l «5 <wi aad 4 leaf atage xiee planta of IB-8 varlelgr were 
tnm^planted* Four p«ta In eaoh aet were aeparately treated with 
ipmnulea of phorate* oaxbofuma and aerldol at the rate of 2 kg a. la*/ 
ha and one pot waa kept aa aatx'eated oheok. Ten Xeaf-hoppera per plant 
were thm eaged and the laortallty of leafUhi^pera at Afferent tlrae 
laterrala ws« reeorded ("FahLe 2) . 
toe was studliNl la fleoded and aon-flw»ded soil aolature eoadltloas* 
The e99eriaeat waa eoaftioted ualag raadmalBed bloek dealipi 
with four blooks and equal annber of obserratlons per treataeat 
(laaeotlolde)* Hthla a Idook there were 4 slae traars (4P>3 on x 
35 oa X 23 ea). These w«pe m i e d with ao OB of stralnsd alluvial sei l* 
Fi9lE>^perimental un i t show ing a s i n g l e 
plant caged with Green leaf hoppers(10) 
1 
n 
Wat^ r was sdi«d to tha tvajra In mwh sat of asparlraaat aa at (a) and 
(b) aboTa. About 30 day old xloa planta (8 pi ante/'^z^) wara pi ant ad 
In aaoh of tha traya aingjly in tao rowa 33 oa long and 11 ora apart aa 
ahomi la Tig* 3a and b, Oxanulaa of oarbofaran (lO par oaat Q) phoxata 
(lO par oflnt Q) and savldol (oax^azyl 4 p«r oont 0 -«> llndaaa 4 p*r oant 
O) wara s^pliad saparataLy to 3 tray a at randoia at tha rata of 2 kg 
a.in./ba nanr tha ?cM>t sone of tha f irat plant in m&eii zow* Ona tray 
without any inaacticida sar^sd aa a oontxol in aach blook* Aftar tha 
q;>pltcatlon of inaaotloida^ adult graan laaf~hoppar» wara oa^ad 
(lO inaaota p9T oage) on aaoh of tha plant in tha traya by making nam 
of raotangular aoodfln cs^aa* Tha oagma wara axt^ndad Ua 3 ois In tha 
•all* Tha laaf-hoppara on oaoh of tha plasta wara obaarvad oonatantly 
to raoord the time takmx ( in hra) for total k i l l . 
%) gj^ ffgonal. diract;iott t Aa in tha praoaading caaa two 
asqperiraanta wara oonduotad under flooded and non-floodad conditiona 
aaparataly uaing randoislzad blook daaigu with 4 blocks and aqual 
aumbar of obaarvatlona for aaoh of tha traatmanta (inaaotloiias and 
eontrol)* Rioa saadLin^s (lHi.8) of 4 l«af ataga raiaad in tha nuraaryt 
wara planted dia^nally in aaoh of tha trays in aaoh a way that 4 
aaadlinga wara located at a distance of 11 oa ^ad another 4 at 23 am 
from tha oantra (o) of tha tray aa shown in Fig 3« & b« 
Oranulas of carbofuran (lO par cant Q)| pfaorata (lO par 
o«at O) and aa«ridol (oarbaryl 4 p»r o « t 0 • lindane 4 p®r oont G) 
wara af>pliad at random to 3 tsrays alngLy at tha imte of 2 k^ a.in*/ha 
at tha oantra (o)t laaving tha fourth tray without inaaotioida aa 
\ 
Fig . 2a« Sxperimental sat-up t Uovmm-t of i n s e o t i c i d * in l a t e r a l 
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Tig, 2b, niagranima-tic r«pr«s«itation t lIoT«m«irk of inB«ct lc ld» l a 
l a t s r a l dir*c-tioa» 
Fig . 3a. Bsperlman-tal asVup t Morement of i n s e c t i c i d e in diag<mal.\.-













r i t ' l A ft a. DMOONAL MOVCMOIT OT M M C T 1 C I 0 C 
Fig* 3^* Magrammatio rep res ant s t i on t Uovacneut of i n a e c t i e i d e i n 
diagonal d irect ion . 
u 
eontrol* Aa b«fbr« 10 adult laaf-hoppera w«r« eagod on each of lih* 
plants lffim«dlat«iLy aftar tha e^plloatlon of iaaeotioifies* 
Qombinad aaajLya;!^  of data t Tha data wara analyaad using 
tha analysis of vazlanoe t\90 way elaasifioation tecdinlqua with aqual 
numbar of obsarrations par call* Table 1 praaaata the analysis of 
•arlanoa of the data obtained on plants located at 33 on under non-
flooded oonditlona fxom the plaootaent of insootioldes* 
Table 1 i Analysis of varianee t two way dass i f ieat ion with 
equal number of obaerrations par oeLl. 

























8.79 > • 
481.08 
Orand Total » 14385.83 
Similarly analysis va.a carried out for data obtained on 
plants looated in lateral directions at 33 oms under flooded oonditions* 
22 and 11 ora under non>flooded and flooded oonditiona. With regard to 
If 
plants arranged In diagonal diraotlonst tha data obtalnad on plants 
looatad at 11 and 22 om fxoia tha aona of inaaotloida a|>plloatlen wa« 
analysad in this fashion* Tha aTaraga ntinbar of hours takaa for tha 
moramoit of Inaeotioidas in lataral and dla^nal diractions was notad 
on tha baals of time required for total inaaot mortality and tabiilatad 
in Tables 3 and 4 rea^ieotividLy. 
To study ^9 raLationcblp betwa«n tha lateral and diagonal 
•ov«««itB of iuaeetioide an equation was draim (Table 5)* 
Bi^ tyyaljfi Jt^ bq^  lo^ft^^ t For -ttie atudies on s i te of retention 
of ^^stacoio inaeotioidas standard butyvata (plastio) tube oages 
( s i s e 23 on X 2*5 em in dia«) ware used for arresting gre«n leaf-
hoppers* SJU JCLlSISJ^ ( ^ ) ^^ ^o* seedlings* Zn order to provide 
proper aeration inside two windows opposite to aaori othar were made 
in the wall of these cages and ooTsred with imslin oLothy with ihm 
blip of an adheslTe* The lower portion of tha oage was inserted in the 
soil/about 2*5 OQ depth while the top of the cage was ooyaimd with 
muslin doth* 
Investigations were oonduoted to study the s i t e of retention 
of oarbofUran (10 par oaat 0)» phorate (lO per oent O) and serldol 
(oarbaxyl 4 per o«nt 0 -f lindane 4 per cent Q) as>plied to flooded 
rice plants under ^asshouse conditions* For liiist two sets of 
esqjerinenta weire carried to ohook the rete»xtlonitt^(A) zice plo&t and 
soil and (B) flood water* 
3« 
•) H»tao1iloo of iPWotioldM in xdo« plant and BOI^ I 
Th«8« taapBTinmiXa w«r« alao oarsied In irandomlzad block with four 
ld.oolca and aqual numbor of obaaxrationa par traatmAt (inaaetioida) • 
WLthia a ULook thara wr^ 4 plaatie traya (40 on x 29 ont x 13* 5 ea)» 
Thaaa wara f i l l ad wllh 10.3 OK of atrainad alluvial so i l . Watar waa 
addad to 2*3 otn laval in aaoh tragr. Oranulaa of oarbofUren (lO par 
ooBt 0) , phorata (lO par cent O) and saridol (oajrbaiyl 4 por oant 0 • 
lindana 4 por oant O) wara appliad aaparatAy to 3 traya of aaoh bilook» 
at raadoia with ain^a dosa of aaoh inaaotioida. Ona tray without any 
inaaotioida aarrad aa a oontrol in aaoh l^ook (Pige* 4f 3)* Thraa 
doaaa of aaoh inaaotioida at the rata of ly 2 and 4 kg a*in./ha wara 
^ppliad in aiparata «aqparim«nta* 
Ereiy day plsnta from traatad aolla wara takm out and 
tranaplmtad 8«parat9ly into floparimaital pota (12«3 om x 12«3 om x 
14 om}y Containing untreated alluvial aoil to 11*3 con l«vd.* Watar 
waa addad to 2*3 a<a in theao 03q>arimental tmits* Adult graw laaf-
hoppara wara oagad on aaoh plant (lO inaaota par plant) in the pot 
by making uaa of butyrata tuba oagae (23 om x 2.5 «n in dia»)» Tha 
tubaa wara aacttndad about 2 om in tha aoil . ?ha laaf-hoppara on aaoh 
of tha plant wara obaerrad araxy day upto 3 <i«y« to raoord for total 
k i l l (Tabla 6) . 
In anothar aat of axparitnmt riea pi ant a of IB-d Tasda^ 
wara groan in untreated alluvial aoil in ainilar plaatio tz«ya« 
Soil in 3 traya of aaoh block waa traatad with granulaa of oaxbofttra&f 
phorata and a«vl<&)l at random at tha rata of 2 kg a.in./ha. Fburth 
tray without any treatment aarvad aa control. Rioa planta from 
37 
tuitr«at«d aoU w*r« -talcon out •razy day upto 13 days aod trsnsplantad 
to al l tha four trays of aaoh block (Pig. 5) • Watav was addad to 
2*5 ma lard.* Oraan laaf«>hDppara wara oagad on aaoh plant within a 
btttyrata tuba oaga* Tha laaf-hoppara on aaoh of tha plant wara aa«m 
to racord tha nucibar of Inaaeta IdUlad on aaoh day uipto 12 daya 
(Tabla?) . 
^) Batantioa of iaaaoticlde In flood water t Stadias wara 
alao oottduotad to ohaok tha ratantion of granulas of oarbof\iran» 
phorata and aairldol in flood watar uaing randoniiaad blook daaign with 
four blooka and at^ ual nurabar of obsarrationa par traatmant (insaotioida)* 
Wtthin a blooh 4 plastio pots (Sl on x 19*3 on in dia«) wara usad* 
Thasa wara f i l l ad with 18 <ua of strainad alluvial soil* Water was 
added to 2*5 om leraL in aaoh pot* Pou»-laaf stage rioa plants of 
lilod variety wezw plcsited in •aet pot and granules of oax^iliraa» 
phorata and sevidol were broadoaated separately to 3 pots at random 
at the rate of 3 kg a«ln./ha in the flood water. The fourth pot 
without aay treatment served aa control for oheck* Freah ^ l e a f 
stage plants were taken out from the nursery and traniiplanted to 
plastio pots (12«5 on z 12.5 OB x 14 on ia height) containing strained 
alluvial soil to a lanraL of 11 • 3 om, T«i leaf->hopper per plant were 
oaged within butyrate tube cage. 100 BH of water from all tha four 
pots of a block were drawn and a l l i e d ssparataily to such eaperimwital 
units* Presh water was also applied to make the levotl to 2*5 cm 
(Tig* ?)• 1'he leafi>hoppera on eaoh of the plant were obserred oa 
mr9xy alternate de^ upto 7 daya to reoord for tha total k i l l (Table 8}« 
Ttg* 4* Rlc* plants grown in trsated and imtrsa-ksd s o i l . 
Pig* 3* Ebiperlniantal s«t--up to check retent ion of i n s a c t i c i d * 
in s o i l . 
Pig. 6, Sxp^rimental set-up to chack retent ion of insec t i c ide 
in Tloe plant . 
Pig. 7. Bsperiraental set-up to check retent ion of insec t ic ide i n ^ 
paddy water. 
|Bpca.T3 AND mscu^sioK 
]}ata obtained (Table 2) shows that the effaotivs absoxptlon 
(uptake) takes plaoe within 4 houra of Inseotioide a^l loat ion. Wi&en 
the soil was k ^ t under flooded oonditions the per cent tnortslity 
obaerred was I0» 35 cuad 8 in ease of phoratey oaz4>ofUraa: and aeridol 
refii|>eotlrd.7 wfaereas» in moist soil (noa-flooded) the mortality of 
leaf-hoppers was noted 4 houra after treatment, i t was aeen to be 
8f 13 and 5 par oent with the j^plioation of phorate, oarbofuran and 
seridol respeotively* 
The time required ftor 100 per cent niortality of inseots 
with the applieation of phorate, oarbofuraa and ae^idol was 24t 42 and 
48 hours reapectiiri&y under flooded soil eonditlons ffiid 60, 72 and 84 
hours reapeotlvti^y under noi:wflooded soil oonditiona* This shows that 
the uptake of inseotioidea ia EWioh quicker whan the soil i s flooded 
with water* ^?hile ooniparlng individual inseotioidea I t i s noted that 
absozption of phorate ia slower than oaz^furan liamediately after their 
applloations but to get 100 j>or oent ki l l of leaf-boppera,phorate takes 
lesser time than oax4}ofUran and sevidol. 
2, Itevgaanlja of inaeotioldf^ 
a) Lateral moveraafi;^  i PXOBI the analyaia of varianoe (Table l ) 
i t i s dear that the interraotion between the blook and inaeotioides ia 
not significant and manifestation of the inseotioidal activity waa not 
affeoted by the ohanoe variation that might be obtained in the 














































































2 and 12 A9gr—m of fT—df>ai and i t la hii^j oigaifioanli (P on 2 and 
12 d.f* at 5 l?9» owt aind 1 par eant ara 3*88 and 6*93 raiig>ao'tiT«ljr). 
I t oan -ttiua ^a ocmoiudad that tha dlffaraneaa batwaan tha iKmifaatatloa 
of tha laaaetleida maa«ax«d hgr tha l«agth of tlna takan t&v ahaaxrlnff 
-total k i l l of tha isaasta aira aigcifioantly diffaxwit. 
Tha anramga laitgth 9t ttaa tor ohaaifrtsg total aoirtalitgr 
with tha aq»|>lioation of phossta^ earbof^nn tm-d aovidol en plants 
leontad 33 on away from tha soaa of plaoamant of inaaatiold«B undai* 
tton-^floodad Qoaditioixa &ra ll6*33t 129«12 and 165,00 hra* roa|>aotiTd.7 
(Tahla 3) for whioh tha atandavd azvor la 7«7* A alnllav analyaia 
oarriad out for data on planta looatod at diffaywoit diatanoaa with 
thair atandavd aneom ava ahow in 7ahla 3* ^ owvo to tha aama diatanoa 
of 33 <MB nndar floodod oondltiona phonita» omthofumm md awrldol took 
78.25» 82*63 and 99*00 hva. raapaotlTiiy (Tahla 3 ) . I t l a wm that tha 
tima raqulyod for thia laoToeiant Tariad aoeording to tha molatara oondition 
of aell» tha aoTamant balng np id undar floodod aoil than in aoa-floodad 
aoU and thla ima txua for a l l tha thraa Inaaotioldaa taatad* 
b)3^i|aa^ flTTIffllfi'l * '^* ^^ ^^ ^ * ntmhar of hotara takan 
for total oartallty of laajUheppara aaipad on pliuta anrangad in dlafuaal 
diraotlona wara alao amdlyaad likawiao. I t waa obaarrad th.»t tha 7 
•altta oorraqsonding to Insaotieldaa waa algnifioant wharaae tha intai«> 
notion batwaan tha l^oo^ and inaaotioidaa was not d l ^ f l o a n t and 
tharafb:?* tha diffaroaoaa batwaan plants looatod at tha aama diatanoa 
within a blook ara mainly duo to ohanoa Tarlation. Ae onoli tha raaulta 
of tha four planta laoatad at tha aama diatanoa for all tha raplioationa 
wora avoragad out and cAiown in TaUa 4* I t la aaan fxoB tha 7abla -ttiat 
o 
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ttad«r fl«M>4(kl ooadi-tieas th« -Urn* ttOum tor o1»««rnng oo^la t* nortality 
of insaeta on plants JLooato^ at a diatanoa of 32 om for tha plaoaB<mta 
of ptaontat oarboAtxan and aarldol ara 58*93t 75*75 and 8a«87 lura* 
raa|>aotlT«l7« Ifttdar oon.flo«dad eoadltioaat liha aorpmapoaMxig parieda 
ara 88.63, 98.43 and 111.S3 lum. ra^>ae-feiT«iL7. Fxoa Ihaaa Kno i t la 
olaar that tba flMrraaant of iaaaettoidaa In dia^poaal dix'aotioB la alao 
faatar in tha floedad aoil tbaa in iu>n-.floedad aoi l . 
Wkan tha aqtiatioa waa draiot to a'^dy tha ralatioaahip bat«a«i 
lataval and diagonal aoraMonta of inaaetioidoa (Talda 5)> i t WM aaan 
that in all tha eaaaa tha x^sraaaioa of tima for ohaaxviag total kiXl 
of tha gvmi 1 aaf-hoppam oa -tina diataaoa of tha plaata fwom tha 
pl&aaaant of tha iaaaotioida waa found to ha linaar ciplaiaiai! n»ra 
thaa 99 par 04Bt of variatloB. Tha r^ppasaioa raiationi^pa wara aaad 
-to find out tha tina vq^trmd tor ohaazvinff total mortality of iaaaota 
on plaata looatad at any iat«xnadiaigr point witiiiB tha rang* taatad. 
With tha h«lp of -tihasa ralationahipa i t ia aaan that tha tina raquirad 
for t o t ^ aer^iiitr iaoraaaaa aa tha diatanoa fxon tha plao«Battt of 
inaafttioida iaoraaaaa* Pnrthar tha tina doas not dap«id oa tha diraetion 
ia ahioh tha plaata ara looatad. Fiem thia i t oonelttdas that whathar 
tha plant ia k%t la taml ly or diagoaally ^thar 11 or 33 COB atwajr from 
tha plaoamant of granulaay tha tina raquirad will dmpmid t^oa tha 
traatttant. 
Haaoa tha praa«it atudiaa auggaat that tha tosdeaat of aaeh 
of tha iaaaotioidAi phorata^ earbofnran and aaridol noTad lataral ly 
aad diagoaally lata ^^0 root aeaa wid wara ahaovbad hy tha xiaa plant. 
Tha applioatioa «f iaaaotioida undar Aoodad aoaditioaa Mihoaaad i t a 
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ttptftk* and tttillssatloa by thtt pla&t saorm w«ll ^ a s «^«a itw.33 |dao«d 
oth^rwls** A Btimb«]p of atudi** hava also ahovm that tha l^adoi'ly of 
or^anophoiQtliatay oax^ saMata and ornaaoo^orlaa InaaeitidLdaa -to ba 
iBllttMoad Iqr tha aoil taoim^^TB (Hamdat 1972) and ineigatlMi 
(Lio)it«iataU, 1938). 
7ba JsoTaBiBt of laaaotlaiclaa la belli lateral and dl«4geMMtl 
dlx«otioaa ««a 1& tha ei^av of phojpata^^earboftizwi^ aorldol* Maaaiai 
(X^^) atudiad tba uoTaawls of 3t&*dioM,oz«b«Baoaitxllat a iMisbioidaf 
in aoil a and 1» ploais in Tiiatien to i t a pligra&eid. pxopartlaa* faklaLg 
into oonaidaratioii tha wataar aalability and rmj^vmr p^taaava of phoxmta« 
oaibofturaa aad oavbaigrl * Xindaaa (aaridol) tha asikad dlffaranoaa ia 
tbaiv apaad of movamant oottld pxabably ba dua to tlialr ptaoraieal pvopa». 
t i aa« fbougb pbomta waa laaa aoXubXa than oax^ftexaaf i t s mormmmt 
wmm ali^itljr laora sapid dua to i t a hlffx vapottr praagum • Burt jgji j||2k* 
(1965) bava aaxiliap ahowa that laaa aoXnbXa and mov v<oXatl,Xa pberata 
ao-rad faatay ia oonpai^aoa to tha otbax* iaaaotioidaa naiaXjr baoauaa 
i t no'rad thxott# tba a i r aal^ar than tha aeiX mtar aad i ta vapoura 
raadiad tha roota of l&o pXaata attoh quioldy* fha alow novamaat of 
aaridoX both in XatanX aa w«I.X aa in diagoaaX dirmstioaa iMHaXi ba 
attyibutad to tha pbjraieaX pyopartiaa of i t a two eonpoaMts t Xindaaa 
aad oazbaxgrX* 
Phomta • 50 Tppm, aavboAtMB • 25&-700 piwi« oazttaiQrl » 40 S>pMt 
Xindaaa « XO ppn* 
Phorata • B.4 z XiT^ an e f H« at 20*0, earbofytraa m 2 x IfT^ tm of 
Eg at 33*09 Caxbaxgfl » 0*005 « • of Hg at 2 ^ 0 , Xlmdaao « 9 . 4 x XCT^  • • 
of Hs at 20*0. 
4<5 
Both lindoa* sad 9ax4>ax7i barm low aolttbillliy aad lew 
vapour prmnanxm. SdL«» jjL AL* ( l9^a» 3.9^^) liar« also dl««oilb«di 
r^0ur prosattr* and soli laeia'kumi as tha faators lofXumtoltig tha 
difAtaion of linda&a la aoil« Tkaa i t oould ba ooadludad that phormt9f 
oaz*bofi2ran and aaridol morad with tha trsnapi ration atraata jsaioh mora 
faatan 
«) mi f t^ lm t>f l»fffffl,^«Aat« Aft Vlm% • "^^  «»a Qotad tliat 
rioa aaadliaga taleaa out ttom aoUa traatad vith graaulaa of pbo7ata» 
oax^fferan and sa^l^l (oaxl>ax7X •*- lindoaa}* aaoh at -^ la rata of It 2 
and 4 ^ a«ia*/kat and tx«a»fl!>la&tad into tmtraatad aoila ratainad thaao 
iaaaatioi daa for osa day* ^«>tt 3nd dajr sftar tiiaijc tranai^ia&tatlaa tha 
toxio quaatitiaa of tha inaoetioldaa i s tsmnaplaato wara yaduolag and 
•m%v alB»at a l l on tha 3vd day ('Kabila $) iadioatiag that tha xioa 
plaata did not ratain tha inaaotioidaa for anfflaiont paziod* 
^) f^lflftH^W ^t JMnnMn AJB Wtt * OA tha ooatmxgr, trana-
plaata fxoa untraa-lod 1» tyaatad aoila (at tha rata of a kg a. la. /ha) 
ahovad tha ratanHon of thaaa laaooiloidaa and Ithay paralatad for a 
lea«:ar paxied. 7ha praaant «9q[>axlmmt d^ owad about SOu^ O pmr o«at k i l l 
of graaa laaf^hoppara t^to lath day aftar tha aoll traatoaat (Tabla 7) 
although phorata and aovin ara n ^ r t a d to hava raaidual «ff«rl np1» 
25 wd 15-90 daya raapaotiTily (Pathak* 1964b} and oax4»ofttra& t^-te 
20 daya (Pathakt 1971} VMultiag in 70 1M» 90 p«r o«it k i l l of iMf^ 
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Wkm alao ohMkadi tor i t a toxlel-^iry tmdar glaadtouaa ooadileiotta* A 100 ni 
of av-liar fi<oa traatad aoila (3 kg a^ia-A^) at 1» It 5 aad 7 dagra aftar 
laaaatioida ajuplioatioa vara dnma and iqppllad to i lea ploata gyoidlaff 
ia oatvaatad aoila* Pse« tha fflortalll^ of laaf-hoppam aekgtA oa thaaa 
plaataf i t waa fouad that tha toxio quaatitiaa of iaaaotiaid«a vara 
rataiaad ia flood imtav upto 3vd day aftav iaaaatiedda a^plioatioa i a 
al l oaaaa (falAa 8) . 
Mmken tvoK tha praaaat atudjr» i t waa aba«nrad that aoU rataiaad 
earteftorattt phemta and aavidol. to tha vmsdmrn aad zioa plaeata takaa oat 
fxoB aaeh traatad aoil l o s t thae aithia 3-3 dUi^ a* fha pvaaanoa of tosdo 
qttaatitiaa of thaaa iaaaoldoidaa ia flood watav t^te 3vd day al*tar 
iaaao'teLeidaa iQypliaatioa aai^ Eaat that tha flood watar ahoald 'ba naiataiaw 
uatil Iha laaoetioidaa &v ahaorbad bgr tha aoil* Aa aaoh tor |»zepar 
tttiliaatioa eauA fov uptakw and for tyaaalooatioa ef aKKtamw toado quaatl-
t iaa of ^y^ataoio iaaaotioidaa i t ia fa i t that flood mtar ahoald ba 
aaiataiaad ia -ttia fldLd uatil tha iaaaotiaidk haa diaaipatad* 
of l^roo «3rrl««lo inoootieidost ptkomto, oavboftenn and oovidcd. wovo 
•ado ea tho baaio of tha aortalilsy of tha gyaan laa£»happoxv yaohota'ttijc 
•J^yaa^paa (tSlatattlt) dH^ gad on tsnM'lad xioa plaata tmdar ^aaabonaa 
ooaditiotta. 
Tba t^taka of tha l&aootloldoa iMnadis'tal.y aftav "thdlr aapplla*-
tlo» aaa obaorvod ia -tlw ox l^ar of aarbofUraa^ptoxtt'ta^aivlioi i^ai^aa 
Iha "Uflia raqttirad for -lotal k i l l of Hhm la«f«>lia«|9para wi» la tha ordor 
of phex«'la^aajrbefUx«ii^fl«nri.dtol. 
aiMdlaa oa Hia la'tasniL «id dia^aal lavraumta of thaao iaaooti-
oidaa abowad Ibaii plu»«ta B»Tad faat«r thaa earbofitxaai or 8«n.dOl« rurthov 
th* tlna ra(|ulrad fox' talwl. k i l l of tha graan laa£»)io|ipar mtu ae-t d«paad«B'k 
oa iha diraotioa la iwhlali plaata wava loeatad tat mlilkay tipcai tha tgrp* of 
laaaotleldat a^tpllad (tx^Mtaaut). fka affaatlTaaaaa of al l tha tliroo 
iaaootloldaa waa iaospaaaad aiiaya thagr wr» iqgpll ad to tha aoll uadav 
floodad ooaditloaa* 
fha iaaoatieidoa* phemtoy aaz^furw aad aoridcd wora ohaoxrad 
to ha ratalaad pxinazily la tha aoll tor about 7 wooka but tha plaata 
tahaa oat fxon tha t»Mtad aoll did aot rataia 1km toado qaaatitiaa soya 
thaa twaatjofouv hauva* fha iaaoetioldoa wara alas fbuad to ha praa«it 
la flood aatar for about 3 dajra whl(^ anggaata that ft»r nwiiilinmi tq^taka 
aad prop or ut i l laat lea of tha ajratanieat flood watar should ha ratalaad 
la tha f lald uatll -tha laoaetlolda haa dlaalpatad* 
I, Th« crptak» of oayboi\tva% iHB«<ilat«(Ly mtt0v itpplioa-lioB wmn qvd^kmT 
than pi»j«-|« or s«vldoX WIMIVMS iih* tl»« r«quir«<t fo7 100 pay a w t 
Box'talilgr of ik» Xoad&»facipp«ra m s losa in oaaa of pboxata than ia 
ai-ttiar earboAtxwt or a«ri<lBX ti^ aa-kad plan-ta* 
2* tif iaa«otloid«« v«cr« tonni. to oova both i» lat«r(4 aa wi&l aa la 
diagoaal dirae-^oaf tha noT«n«at of phamta balng faatar tliaa that 
of earboi\iraa or a««ldol« 
3« Ihadar floodod aoiX ooadltioaa tha %tako aad Bsanraaant of tha laaootl-
olda mmm wioh faatoy thaa la ae&-floedad aoH ooadit&oaa* 
4* Batwatloa atsdlos ahoirad that phon&t«» oax^ofUxaa oad 8«nridfll wav« 
rotaiaad for a nnoh loagar t lea in tha aoil aad to a e«rtaia aactont 
la watar thaa la ti.99 plaata* 
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BopldLaa» iUB., R»l.f^a and B,L.Walkav {199?)* 7&a MaidaidL aetiea of 
thlaat aad Bayar 19^39 adpaiaa*! tlia eet'tim apbid aad liha gx*ain Img* 
^laydk-Xanor, JU aad f. Pooa (l93^)« J£LSiS» J^ • 35a. 
^XakdLir 3* aad 0. Wiwm» (l963)« fnuudooatioa of »>Blc: ia via* filaata 
ottl'tespad ia an aqaao^a aolnttoa af C^4.».3B0 (Za Ji^aaaaat 
^i^imh mamx:f), ims. ix MsLu MiSa^kM, JSSS&M* i • 3&>33* 
Xvjr, B,l.y W.jr»» Z^iaiAgr md 0*P*Baia«a%or (I95G)« TvaaiAooatioa of 
0etaaa1li9lp7xopte>q[>faonnida Hgr -^a ootlM»a i^aat aad -loxieitijr 
of tvMitod pXaBta ta ooi'loa iaaaota aad a ^pidov mt^ih 
Jig^aoa^ L«B.f ll.J*jriNM«r aad J.O.Cioai^lia (I932)« fj^aa-tamak aeppiioatiMi 
aa a peaalKLo nalifaod of aaiag ^jratania iaaMiltioidaa oa eitzua* 
£A. JUiaBli. a^ lHMM^ ** ^ t 669-7X* 
Joha, 7,9, (19^)« laaaotioidal ooatarol of yaaho^a^tijc ^^p,, tha vaetor 
af fuajpro «id yiiLlev dwasf diaaaaoa of xdo* ia tha PMlipplBM* 
lad. Plartonat^.. | 2 t X90u34. 
Jetwaai, M,a. (X9^) . W*» iiMnda ia tha ooatroX of aox^ i^ lanii p«il!a« 
waAd akii. Ifa«i.. 6 i a 4 2 . 
Je-|«aBi» Mf 0« aad V.B. aaldMyai (X9<58)« Soad traamaat of sorglittn tor tha 
aeatxol of atootay ( i $ | t i l s ^ b i I&iift MSUttlll a«»»d.J. 
faatlaid—. ^ i 40-4I* 
XaXodOt M«B.f P*S.?x«lGaaa BaOf CP.TadaT aad J.P.QaXaltyaatha (X9^) . 
FovudatMa,-! InsdoilQr of •avioaa iaaootieidaa agadaat aditXta of 
1 •ml^hoppwt ?fSBJ>>|B\ftrUJt^ lliP f^l1AtflBi» iWi. B^. C B. a, I . , 
Oattaak, X9^f pp. 125-38. 
IbXboaait li.J.» B.X..ll«tailf aad 7.B. Puloi^ (1954). laaaottoidal motlwlijr 
of «uH»aaaf a ateXiaaatomao ialdbitera* £«^  JMB^ Lftk 2 ! ^ jQtobkf 
I I 864-7©. 
^Keiriilhavay f» aad % Okmoio (X937)* Oontzol of th* xle* s1(«ra iMirvr 
1»7 '«h« aiiplioa^oa of BIC dhis'l la ibo psddjr f l i l d aoil 
( la J^aaoM, m^lah «unaxy). i a a t i s . jDBBLt BlSSa. J S S I M 
1 • 33-35. 
Xilelit<nati^Litt &?. (X953}« liov«n«at of iaaMtloid^a la soil a ttad«7 
lAftohiiig and &oiwl«aohltt£ eonditloa*. J^ «,^ ^> Suttaw^y,* 
^ I 380-83, 
X.lohii«net«lay S»P* (19S?}» Al»sozp'lion of aomo (^orlaatad hydxooaz^n 
Insaotloidaa fzom aoll« into Taziotts on»p«« ix ft^^fflir?* I!^ »- 9^ <w«« 
2 t 430^33. 
I.ioht«aBt«in» l&iP. (1^60). Iiiaootieldal raaiduaa in rartous 
ia soil a tWMitad with almoxMl mtaa of aldxia aad hitptaei^oivi 
ix '^^^^PHL ^4* ?|l*fBii* 8 I 448*Si* 
X.ioht<nat«la> 3.P* aad E*ftiSei«la {i960)* TyaaaLooaldtm of aona a)iIorla»~ 
tad hjrdzooaj^oa iaaaoti«Ldaa iato tiia aaxlal parts of paa plaata* 
ix. SSdSt. M t <f>^ *»f« 8 t 43a-96, 
Lioht«aat^af &?• md K»B»eohula (1964)« fh* affaota of moiatura aad 
Bdom-oyg^iama oa tha paralataao/ sad matalteiieffi of aoma orgaao-^ 
phoqphoxua iaaaotieidaa la aoil a with opaoial w^haata o« paMp> 
tM,oa« $jj^ fap^«. aitqael . . ^ 1 6l6m3ff, 
Liohtaaataia* 1»P. aad K.B.Sahula {I963), &i,aa«tiold« paraiatvtoa aad 
tvaaa^ooatloai Baaidaaa of aldria wad heptaoldoje* ia aoila aad 
thalF tt«nd.ooatiott iato Tartoua aw»pa. i s . mS^Mx S k SJaSOu 
li . 5r.«3. 
'^'l.iokati^t ^ • ^ ( 1 9 s ) • Maottaaloa fbUowisg paftar ^traa l>y W«A«L*I>aTld. 
II lataniat* Ooagpraaa Oxop P»>t.f I9#« pp« IC| . 
'^Lootear* &H«f, (l9SS(). Iftiioa 3, Afrioa» Dapt. Agr. Soi< Soil* Ho. 333. 
Lovl, KtA* (1948)* ^hm eoataet tosdoilgr of a aunttar of HW aaaXoi^aa 
aad of fbur laoaara of liaasaaa haseaohlozlda to '^ft|yrtp^flA<aift 
ff|l>aja|a^, aad <[:|yyi^apfe41tti| ^ji'lfti^ifB.^if,' JBfiUb SBfiiU. SkSduLt 
15 t 903.2«. 
^Martiay S, (1947)* Z^>ovtaat aaw diaoovariaa ia plaat pxotaotioa. 
2lA2lBSiS> ^ ( H ) t 4&L. 
Martia» H«(l949). 7ha lAaaetiaidal pvopartiaa of oartaia ov§aae» 
pho^phoxua ecNapauadai. Jn j^t. JEUBLk Msla.* ^ < 1$3«>S>5« 
Haaaiait ?• (19^)« IfoTamaat of 3»6»dlehlorob«iaoaitxiia ia aoiXa aad 
ia plaata ia ralatloato i t a ptajraieal pzopavtia*. JQUBl J ^ I M 
I t 143^4^. 
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MatMda* T. and H. FUIOKIA (2.9<^)* l<HiBdiam«iitaI sludiiaa on mil spplloa* 
-yicm of laaaotieidaa* I . systwato pxtmartlaa of 1-naplttharX 
H^fflathyl^ oarbamata la tha rloa plant ( la JapauaaSf Hi^^lah 
aunmaxgr}. llffPffff. Mtm^g, Um"^ Prpfq% f^a^ ,#W> J * TM®* 
^Ma«uda« ?• and B. Folcada (1962)* Fundaatwtal atudlaa oa aoU a^plio*-
tioa of l&aAoisloidaa. I l l* Al>aexption oad tvaualooaldon of 
lindane into -tiia rioa plant (In Japan«0«f fti^^iah aunraaqr)* 
IM&L MtBSa. Ha&i r,ffitf<^ 1i» .SQUySSb S * 3^41« 
'*']ia«iida« T«t H« Fttlmdat *^ ToajLaaim and A, XbbajaJii Clp53)« Al>oo23»tleB 
and tjpaaaLooation hy^ th« tloa plant of l<*&aph'^ 7l ^mathjd^ 
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Ketealf, fUL. and H.B.tIas«l)« T«R*Fttkttto and M.Q«Ma3caaa (1954)* '^^9 
biriia'Tiour of ayatoaHieoBera in baon and aitrua plaata* 
Metoalfy B.L«» H.T.B«(ir&olda^  U, Hatoa and T«B* Fttkato (l9S9)« Pleat 
ffletaboliaa of Millie-ayatox and ttainet« £x, f»y»r* aa-Sonol.. 
Si • 43^39. 
'^mtehall, J,i7., B.C.9irale and B.L*Uetealf (I9SI?). Abaei^tioa and 
tvanaleoatioa of n^culatora and ooapouada need to ecoitxol 
plant dlaeaaea and iaaeeta* kj^tf Pei^ -^  Qoatrdl JgSflM i * 
3a?-43«. 
Uitsfty OulC., 3.P*BByoliott<IBmxif '!*• B. Irerett, JU Qhoaii and F«fi* Hiaajl 
(1976)« CcAtnil of zlee green leaf-hopper with Inaeetloidol 
aeed treatment and pretrwiQ>lant aeedliag &oek» £4 fn^m 
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Mall erf A« (l936)« Me %nere Therapie der PflaaaMMU Paul ParegTf Bexiia* 
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BBC for tha ooaityQl of tha riea at«m bo ray (3k JTe^aaaaa)* 
Oraar, W.3, and A*W*A* Bxvratt (X95t)» ^ ^ cffaot of laaaettaldaa OB tha 
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pp. 117-40* 
Pathak» H.Q. (1973}. latamat. Bloa Baa. laat. Ann. Bap», 1972» 
pp« l6>.88. 
Patbak« M«1}»» Bw BaoaMUM o^a and R. Tktpvt (1974}« i^pplloatloa af 
lawtatl^das la tha xoot aoaa of xloa plaata. is^ ix. ]f3,,flpit 
?Iff1f9tai9ft» | ( 2 ) t 1-16. 
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Btjrohott^bHrii &P, (3.973)« A not* ea *&• poaidbUiti^B of timgxo 
apldtnlo in ladlaf fbr tlui apvoial fl»x<r<qr mMrli&s on tvanggo 
•pidaralo li«ild at ICAB en 24«2*?3* 
Bldgwayy lUL*, B»A«Lind(iuist and B.L.Biai CX965)* lff«ot of a«1i>,od of 
aippllomtion on i^tako of ltl-mr«-ton by "^o ootten plant. 
Blpp«r» W. S. (1952)* Sl]rat«Bie iaoootioldoof III latom. Oongr. Cxop 
Pa«t«t S«pt« Itthf iP53r Sorboano, Paris i^» ! ^ 
81ppart W»S.y B.M.(}x««iia.ad« and a«s.Hartl«gr (1950). A mmr «r«tamle 
laaaetlQida bis (bta dlnal^ jrXflml&o pboagahcmoua aalisrdzld*)* 
HtppoTv ^•^t 5.Ii.0ya«BdL«d« and a*3.B«rtloar {19SSI)* S«&«etiv« 
iaaaetleidaa «ad biologloal aontxol* §j^ JKSii» lat<M^«« 
Saito, 7. (1964). Bti^maaion ftollowittg p^ar glvan by 2b%Pa-thakt 
on *T&a ebtnlo«2 ooatsol of tba sloa atam bojpar at ZBBI^  
Pxoo* of a agrotp. at tha IBBZf sapt«t 19Mf I9« 355*4^* 
Salwayt A*H. (I9ia)« Baaaaroiiaa on tha oonatitetion of pbyaoatig^riLaa 
Part It it ohan^ Sfoo^  (txiiaa«)» 1 ^ t ^7^89* 
'*'3«hyadary Q« (l94ta)* Nitxogwa oontalniag pto«pboxlo aeid davsivatlaa 
aa wiataot Inaaoistflddaa and mataxlaXa for tha iataxnal tbaratpy 
of plaata (t«anai.ataoa)» Pinal Rapt. Bxit* Zatfliii* Objaet. 
Stab-CSranbt Bo* ].(9Si pp* 45-50 (r«rlaod)« 
'^ 'setoadox't «^ (1947^)* BiAt* Int«lllg«ioa Objeotivoa snb»Ooi«idtt«a« 
Pinal B%ortf J U Itan 8f Ibid*f Barriaad (194$)f l^« 07«anlaabar 
Ibtnioldim^ tumme Zinaokti^da anf Oxtuidlasw Pltto».tmd Pheopboiv^ar 
bindnagoBy 2nd IdUy VaxSlas Cbanioy Waialuknt 1952* 
Sahradort 0* (l9S2)» iagowr* ObaB«» Monograph Ho* 62* 
Sia«b« R.K. (1973)* Ueda of aotioa of orgaaoplwapliataa «nd aaxt»aauitaa* 
ZaaMt Pbycitology and Anatoay, ZOAH Publ. 1973* pp* 195>20(|» 
'^'aaitht noyad F. and lUiUPkatoa {l9Sl)« OMPA lb99rimmXn$ glf»yi«ta* 
mXm 1^(2794) • 21-22. 
g^p«grax> &R* (1941 )• AnioMl Paata. Bap. ftqp* Baa. Sta. Chaalmat tor 
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fmntmWf L.C* a&4 BtW^Xai^sba (1953). TvsnnSLowiiA.on md x^ aiclMaL 
aottflos of s o u ijaiaaetiaidaa. £A. a^ yaa. attow^. . J4 t 7SL-*53« 
ViMBHMat W«D»% aad 3*H»B«ma1i'k (1954). Tba abaexptlon, txaad.oaatiiai 
aad bvaakadown of aotuadMi atppliad to laavaa ttalag 33>»P laballad 
Mataxtol, MSM, SmUtM. Malx» £ < 501-19. 
^M.aa» J .^t ^. fi»llxba a»d «^ Sarit.^ £1^  Oallul,ar Ccfaupy Pjbyffiolf> 
28 I 1 9 . 
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'*''raiilcaBet T. and 7* Saattlci (l96a}« Xbmtp^on imd txaaiiLooaldLea of 
»-3m Ibgr xl«« plaata ( in SJa^ i^ahf Japanaaa aufisaaxgr). IStlZSh 
Y«d«»OGrthy» O.y V.7.Thc»1»M.9 B.a*Ma1ial and W.B.Toaag (19^5)* Proi-li^ U&axgr 
a-tediaa with aaad fiixrow applioatlQa of iKaootLcdida for tha 
oontrm of aor^am ame0>% MMj&m^JSMm, a«ll«el» (Miihoa^U 
daa). Ife .^ J . Mf?riVtt ??tr- £ > 14-^« 
Waddlafft R.T. (1953). PXaat plijraLologleal ais>*o'^ « ^^ "^^^ ua* of igratvole 
Inaeotdeidaa. £«. a ^ e « Food C^ aB«« 1 t 63d»34« 
Wadding* B*T« and B»t«Hatoalf (1953). ?zwialooatio& of ladioaotlTa 
Oetaaaihjrl py^mphoi^homuiddm in filaolc Talaatina ^aan ^a&ta. 
^Waat, 3, (1951 )• Pxogvaaa of w»»k at WACBI o& asratanlo laaaotLeidaa 
oanlad out ulth Maaara. P«at Ooatvol Ltd. €oooa Ooafajr«ao% 
19%$ pp. 8 ^ 3 * Coooa» Choo* and CcmfaoticAaxgr 4lli«aiao« 
W}iaatl«yf 0«A.y l.A^HavdEaaa and A.H,3trlokaaad ( l 9 ^ ) . BaaidttM of 
oiilariBatad ^d3»9oarboa lasaeldeldaa In eoma faxai aoila la 
^Wtaamaaat T.H», ^ Oaaaar and H. axob (l95l)« tlbax* ^Ui aaaarbleaat 
atlolctivaa apM.ald n i t tiafiowixlaiaflr. lamailanMa. 7(4) 1 
117-30. * 
'''wUllMBaf S. (1951). IB4. ^<^ Cfeaft*. 4^ i 950. 
KUaoa, K.C., H.P.a)dga8t B.!,.Oallim and R.S.Xixk ( i960), Tha aaa of 
phovata to oontml ag^ Mda and tha Hasoiaafly on wintar vhoat* 
s j . fo?,ni J^t^flp^t* IQ * 197-'300« 
Zaki, l i . and K.T.B«3racdd« ( I 9 6 I ) . Iffsota of vaylotta soil ^9m and 
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